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Introduction 

The project site is located on the east side of Harbison Canyon Road approximately one and 

one-half miles north of the confluence of Harbison Canyon Creek and Sweetwater River.  Harbison 

Canyon Creek flows through the westerly portion of the project site.  The project will subdivide the 

property into 4 new parcels and one remainder parcel.  The remainder parcel is currently developed 

with one single family home located between the Harbison Canyon Road and the creek.  The four 

new parcels access Harbison Canyon Road via Los Caballos Lane that includes an existing 13 foot 

wide concrete dip section.  The County of San Diego and the San Diego Rural Fire Protection District 

have requested that the existing dip section be upgraded to provide a minimum width of 24 feet and 

that it be designed in accordance with the County Standards outlined in DS-14, Private Street Dip 

Section.  

 

Purpose and Scope 

The County of San Diego has requested that the existing dip section crossing at Los Caballos 

Lane be widened to provide a clear width of 24 feet and revise the vertical alignment to be consistent 

with DS-14. The dip section crosses Harbison Canyon Creek at cross section    E-E as shown on the 

revised FEMA Flood Insurance Rate Map (FIRM) 06073C1686 F and 06073C1687 F.  This study 

provides a hydraulic model of the creek in support of the “No Rise” Certification.  The original 

hydraulic model prepared in support of the revised FEMA map dated December 8, 1999 was based 

on a HEC 2 model.  HEC-RAS models have since replaced the HEC 2 Models.  A new HEC-RAS 

model was prepared using the original HEC 2 data as a baseline to show the differences between the 

two models.  The proposed improvements to the dip section and the existing ground as shown on the 
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current topographic survey are reflected in the HECRAS model.   The model extends 515 feet 

downstream of the new improvements and 572 feet upstream of the new improvements to show that 

no increases are anticipated within these reaches of the creek.      

 

Existing Conditions 

The existing dip section crossing Harbison Canyon Creek is 13 feet wide with seven 18-inch 

culverts.  The width of the existing dip section does not meet the fire departments minimum width of 

24 feet.   The vertical profile is abrupt as shown in section A-A in Appendix F.  The 10 year water 

surface elevation at the dip section is 581.4 and is 3 feet above the existing dip section elevation. A 

maximum depth between the 10 year water surface elevation and the dip section elevation of 10 

inches is allowed by DS-14, therefore the existing condition is 2.2 feet greater the maximum allowed 

depth.  The velocity in the existing 10 year condition is 6.3 feet per second and the flow is 1050 cubic 

feet per second.    

Proposed Conditions 

A new dip section has been designed for the crossing in accordance with the criteria outlined 

in DS-14.  The dip section is 24 feet wide.  A total of seven 48-inch culverts have been added to 

allow more flow through the pipes and lessen the flow over the dip section.  The water surface 

elevation at new dip section will be a maximum of 580.1 during a 10 year storm.   The details of the 

new dip section are shown on the preliminary design drawings in Appendix E.    
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Methodology and Calculations 

The original hydraulic model prepared in support of the revised FEMA map dated December 8, 

1999 was based on a HEC 2 model.  HEC-RAS models have replaced the HEC 2 Model.  A new 

HEC-RAS model was prepared using the original HEC 2 data as a baseline to show the differences 

between the two models.  The existing HEC 2 model is in Appendix B.  The section locations are 

shown on the FEMA map are also located in Appendix B.  The baseline HEC-RAS model is shown in 

Appendix C.  The input data and the section locations are consistent with the original HEC 2 model.  

The HEC-RAS model of the proposed conditions and the current topographic mapping are in 

Appendix D.   The ground conditions within the project reflect the current topographic survey dated 

April 24, 2006.  The proposed changes to the dip section including the addition of seven 48-inch 

culverts are modeled in accordance with the detailed design drawings in Appendix E.   
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Conclusions & Recommendations 

A baseline HEC-RAS model was prepared in HEC-RAS 4.1.0 using the 1999 HEC 2 Study 

Data for purposes of comparing results of the two models.  Table 1 summarizes the 100 year and 10 

year water surface elevations (WSEL) for both models.  

Table 1: Existing WSEL Comparison   

Station Flood Year HEC 2 WSEL HECRAS WSEL ∆∆∆∆∗∗∗∗    (ft)    
3 310 10 575.37 575.37 0 

  100 578.40 578.40 0 

3 710 10 578.43 578.38 -0.05 

  100 581.30 581.26 -0.04 

3 405 10 580.30 580.23 -0.07 

  100 582.80 582.78 -0.02 

3 407 10 581.39 581.39 0 

  100 583.52 583.52 0 

3 410** 10 581.88 581.88 0 

  100 583.93 583.93 0 

3 460 10 582.84 582.83 -0.01 

  100 585.28 585.34 0.06 

3 530 10 584.21 584.21 0 

  100 587.45 587.42 -0.03 

*A positive change in WSEL indicates and increase in WSEL from the HEC2 model to the 
HEC-RAS model 
**Upstream dip section station 

 

The differences vary from a 0.06 foot increase to a decrease of 0.07 feet, and are considered 

insignificant to the accuracy of the models.   

A HEC-RAS model was prepared using the existing ground within the project area as shown 

on the topographic work map located in Appendix D. The water surface elevations and velocities at 

the dip section as well as upstream and downstream of the proposed improvements were compared 

for 100 year and 10 year conditions.  Table 2 summarizes the results.   
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The water surface elevation for both the 100 year and 10 year conditions decreased at the 

sections immediately upstream of the dip section, as well as at the remaining upstream sections that 

where modeled.  There is also a decrease in the 100 year and 10 year water surface elevation at the 

downstream edge of the proposed dip section and further downstream there is no change in the 

water surface elevation. The velocities have all decreased for both the 10 year and 100 year flood, 

except for an increase of 0.47 feet per second at station 3 530 in the 10 year condition. 

 Analysis for both the pre and post floodway width and water surface elevation was also 

completed.  The proposed floodway was modeled using the existing floodway widths at the 

appropriate stations.  The results summarized in Table 3 show that there are no increases in the 

proposed floodway water surface elevation and floodway width. 

Table 2: Existing vs. Proposed WSEL 

Station Flood Year 
Existing 

WSEL 
Proposed 

WSEL ∆∗ ∆∗ ∆∗ ∆∗ (ft)    
Existing V 

(ft/s) 
Proposed V 

(ft/s) ∆ ∆ ∆ ∆ (ft/s)    
3 310 10 575.37 575.37 0 7.13 7.13 0 

  100 578.40 578.40 0 5.08 5.08 0 
3 370 10 578.38 578.38 0 6.89 6.89 0 
  100 581.26 581.26 0 8.37 8.37 0 

3 405 10 580.23 579.53 -0.70 5.78 4.04 -1.74 
  100 582.78 582.71  -0.07 8.04 6.07 -1.97 

3 410** 10 581.88 580.74 -1.14 3.38 3.09 -0.29 
  100 583.93 583.57 -0.36 6.38 5.46 -0.92 

3 460 10 582.83 582.64 -0.19 5.84 5.68 -0.16 
  100 585.34 585.02 -0.32 7.82 7.70 -0.12 

3 530 10 584.21 584.02 -0.19 6.57 7.04 0.47 
  100 587.42 587.42 0 6.32 6.32 0 
*A positive change in WSEL indicates and increase in WSEL from the existing HEC 2 model to the proposed HEC-RAS 
model 
**Upstream dip section station 
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The proposed model for the 100 year condition shows there are zero increases in the water 

surface elevations and velocities during a base flood discharge.  Similarly, there are zero increases in 

the floodway water surface elevations and the floodway widths due to the proposed improvements.  

A “No Rise” certification has been completed for this project and is located in Appendix A. 

 

Table 3: Pre and Post Floodway Width 

Station Flood Year 
Existing 

WSEL 
∆∗∆∗∆∗∆∗    
(ft) 

Existing  

Top Width 
Proposed  

WSEL  
∆∗∆∗∆∗∆∗    
(ft) 

Proposed  

Top Width 

3 310 100 578.40   578.40   

 Floodway  578.76 0.36 100.0 578.76 0.36 100.0 

3 370 100 581.26   581.26   

 Floodway 581.51 0.25 110.0 581.51 0.25 110.0 

3 405 100 582.78   582.71   

 Floodway 583.57 0.79 105.0 583.53 0.83 105.0 

3 410** 100 583.93   583.57   

 Floodway 584.97 1.04 110.0 584.83 1.26 110.0 

3 460 100 585.34   585.02   

 Floodway 585.89 0.55 88.80 585.69 0.67 88.80 

3 530 100 587.42   587.42   

 Floodway 587.60 0.18 65.0 587.36 -0.06 65.0 

*A positive change in WSEL indicates and increase in WSEL from the base flood to the floodway condition. 
**Upstream dip section station 
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Harbison Canyon Creek 

10-year and 100-year Analyses 



EX 100year.rep

                         HEC-RAS Version 4.1.0 Jan 2010 
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Rick Engineering Analysis
Project File : HecRicks.prj
Run Date and Time: 11/17/2010 5:58:17 PM

Project in English units

                                                                                

PLAN DATA

Plan Title: Rick's reproduction of Hec-2
Plan File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.p15

           Geometry Title: Rick's Engineering Geometry
           Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.g01

           Flow Title    : Rick's Engineering Flow
           Flow File     : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.f01

Plan Summary Information:
Number of:  Cross Sections =    7    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: Between every coordinate point (HEC2 Style)
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow
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EX 100year.rep
FLOW DATA

Flow Title: Rick's Engineering Flow
Flow File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.f01

Flow Data (cfs)
                                                                             
  River           Reach           RS                  10 yr          100 yr  
  Harbison Creek  Culverts        530                  1050            4700  
                                                                             

Boundary Conditions
                                                                                                
       
  River           Reach           Profile                       Upstream                 
Downstream     
                                                                                                
       
  Harbison Creek  Culverts        10 yr                                              Known WS = 
575.37  
  Harbison Creek  Culverts        100 yr                                              Known WS =
578.4  
                                                                                                
       

                                                                                

GEOMETRY DATA

Geometry Title: Rick's Engineering Geometry
Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS
10009\HECRAS\HecRicks.g01

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 530     

INPUT
Description: 
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59466.09998     593   121.8     592   211.7     590   324.6     588
     422     586   487.3   585.6     593     586   593.4     586   613.4     586
   631.1     582   651.7     580   659.8     580   666.5     580   675.7     584
   685.6     586   709.6     588   722.7     590   739.2     592   758.8     594
   789.2     600

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   613.4    .025   685.6    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         613.4   685.6              344     352     372             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            584.88    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.67    Wt. n-Val.                            0.025              
  W.S. Elev (ft)            584.21    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)                      Flow Area (sq ft)                    159.91              
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EX 100year.rep
  E.G. Slope (ft/ft)      0.003060    Area (sq ft)                         159.91              
  Q Total (cfs)            1050.00    Flow (cfs)                          1050.00              
  Top Width (ft)             55.46    Top Width (ft)                        55.46              
  Vel Total (ft/s)            6.57    Avg. Vel. (ft/s)                       6.57              
  Max Chl Dpth (ft)           4.21    Hydr. Depth (ft)                       2.88              
  Conv. Total (cfs)        18982.5    Conv. (cfs)                         18982.5              
  Length Wtd. (ft)          351.48    Wetted Per. (ft)                      56.65              
  Min Ch El (ft)            580.00    Shear (lb/sq ft)                       0.54              
  Alpha                       1.00    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.25    Cum Volume (acre-ft)        0.53       3.78       0.18   
  C & E Loss (ft)             0.01    Cum SA (acres)              0.78       1.45       0.23   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            588.56    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.14    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            587.42    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)            587.42    Flow Area (sq ft)         354.89     376.37      12.09   
  E.G. Slope (ft/ft)      0.002978    Area (sq ft)              354.89     376.37      12.09   
  Q Total (cfs)            4700.00    Flow (cfs)               1059.78    3618.00      22.23   
  Top Width (ft)            349.75    Top Width (ft)            260.52      72.20      17.03   
  Vel Total (ft/s)            6.32    Avg. Vel. (ft/s)            2.99       9.61       1.84   
  Max Chl Dpth (ft)           7.42    Hydr. Depth (ft)            1.36       5.21       0.71   
  Conv. Total (cfs)        86119.9    Conv. (cfs)              19418.7    66293.9      407.3   
  Length Wtd. (ft)          349.57    Wetted Per. (ft)          260.53      73.78      17.09   
  Min Ch El (ft)            580.00    Shear (lb/sq ft)            0.25       0.95       0.13   
  Alpha                       1.83    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.26    Cum Volume (acre-ft)        6.30       7.92       2.55   
  C & E Loss (ft)             0.03    Cum SA (acres)              4.00       1.55       1.93   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 460     

INPUT
Description: Cross Section X4
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     60019.70001     59639.40002     59256.90002     590     126     588
   224.3   587.5   319.4     586   351.1     584   408.2     582   467.8     582
   480.3     580   488.9     578     495     578   500.9     580   513.1     584
   561.8     586   724.4     586   775.7     586     842     588   871.2     590
   895.9     592   921.9     594   961.8     596   993.6     598  1019.6     600
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EX 100year.rep

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   467.8    .025   513.1    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         467.8   513.1              230     220     205             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            583.63    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.79    Wt. n-Val.                 0.035      0.025              
  W.S. Elev (ft)            582.83    Reach Len. (ft)           230.00     220.00     205.00   
  Crit W.S. (ft)            582.83    Flow Area (sq ft)          59.57     120.22              
  E.G. Slope (ft/ft)      0.004149    Area (sq ft)               59.57     120.22              
  Q Total (cfs)            1050.00    Flow (cfs)                135.35     914.65              
  Top Width (ft)            125.13    Top Width (ft)             83.39      41.74              
  Vel Total (ft/s)            5.84    Avg. Vel. (ft/s)            2.27       7.61              
  Max Chl Dpth (ft)           4.83    Hydr. Depth (ft)            0.71       2.88              
  Conv. Total (cfs)        16301.5    Conv. (cfs)               2101.3    14200.2              
  Length Wtd. (ft)          220.06    Wetted Per. (ft)           83.40      42.91              
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.18       0.73              
  Alpha                       1.50    Stream Power (lb/ft s)   1019.60       0.00       0.00   
  Frctn Loss (ft)             0.58    Cum Volume (acre-ft)        0.29       2.65       0.18   
  C & E Loss (ft)             0.17    Cum SA (acres)              0.45       1.06       0.23   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            586.74    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.40    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            585.34    Reach Len. (ft)           230.00     220.00     205.00   
  Crit W.S. (ft)            585.34    Flow Area (sq ft)         347.13     231.78      21.91   
  E.G. Slope (ft/ft)      0.004484    Area (sq ft)              347.13     231.78      21.91   
  Q Total (cfs)            4700.00    Flow (cfs)               1966.58    2685.71      47.71   
  Top Width (ft)            215.93    Top Width (ft)            137.96      45.30      32.67   
  Vel Total (ft/s)            7.82    Avg. Vel. (ft/s)            5.67      11.59       2.18   
  Max Chl Dpth (ft)           7.34    Hydr. Depth (ft)            2.52       5.12       0.67   
  Conv. Total (cfs)        70187.4    Conv. (cfs)              29367.9    40107.0      712.5   
  Length Wtd. (ft)          220.34    Wetted Per. (ft)          138.04      46.66      32.70   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.70       1.39       0.19   
  Alpha                       1.47    Stream Power (lb/ft s)   1019.60       0.00       0.00   
  Frctn Loss (ft)             0.92    Cum Volume (acre-ft)        3.53       5.46       2.41   
  C & E Loss (ft)             0.19    Cum SA (acres)              2.42       1.07       1.72   
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EX 100year.rep
Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 410     

INPUT
Description: Cross Section X3
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59411.40002     59223.09998     590    32.5     58855.29999     586
   119.8     584   192.2     584   224.5     584   238.8     582   256.8     580
   279.3     578   289.3     578   298.2     578   332.7     580   398.2     582
   489.8     584   631.5     585   741.8     586   765.9     588   803.2     590
   839.9     592   870.9     594

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   256.8    .035   332.7    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         256.8   332.7               10      10      10             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            582.09    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.21    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.88    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)                      Flow Area (sq ft)          15.88     237.40      57.80   
  E.G. Slope (ft/ft)      0.001833    Area (sq ft)               15.88     237.40      57.80   
  Q Total (cfs)            1050.00    Flow (cfs)                 27.58     921.68     100.74   
  Top Width (ft)            154.34    Top Width (ft)             16.91      75.90      61.53   
  Vel Total (ft/s)            3.38    Avg. Vel. (ft/s)            1.74       3.88       1.74   
  Max Chl Dpth (ft)           3.88    Hydr. Depth (ft)            0.94       3.13       0.94   
  Conv. Total (cfs)        24525.4    Conv. (cfs)                644.2    21528.2     2353.0   
  Length Wtd. (ft)           10.00    Wetted Per. (ft)           17.01      76.05      61.56   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.11       0.36       0.11   
  Alpha                       1.19    Stream Power (lb/ft s)    870.90       0.00       0.00   
  Frctn Loss (ft)             0.04    Cum Volume (acre-ft)        0.09       1.75       0.04   
  C & E Loss (ft)             0.04    Cum SA (acres)              0.18       0.76       0.08   
                                                                                               

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            584.69    Element                   Left OB    Channel   Right OB  
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  Vel Head (ft)               0.76    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.93    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)                      Flow Area (sq ft)          66.13     393.25     277.55   
  E.G. Slope (ft/ft)      0.003897    Area (sq ft)               66.13     393.25     277.55   
  Q Total (cfs)            4700.00    Flow (cfs)                319.72    3116.51    1263.77   
  Top Width (ft)            261.71    Top Width (ft)             31.82      75.90     153.99   
  Vel Total (ft/s)            6.38    Avg. Vel. (ft/s)            4.84       7.92       4.55   
  Max Chl Dpth (ft)           5.93    Hydr. Depth (ft)            2.08       5.18       1.80   
  Conv. Total (cfs)        75293.4    Conv. (cfs)               5121.9    49926.1    20245.4   
  Length Wtd. (ft)           10.00    Wetted Per. (ft)           32.06      76.05     154.05   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.50       1.26       0.44   
  Alpha                       1.20    Stream Power (lb/ft s)    870.90       0.00       0.00   
  Frctn Loss (ft)             0.06    Cum Volume (acre-ft)        2.44       3.88       1.70   
  C & E Loss (ft)             0.03    Cum SA (acres)              1.98       0.77       1.28   
                                                                                               

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 407     

INPUT
Description: 
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     594       8     592      18     590      28     588      48     586
      92     584     125     584     150   584.3     175     584     200     584
     210     584     225     582     255     580     300   579.5     330     580
     390     582     500   583.5     540     584     670   584.2     735     586
     760     588     800     590     830     592     865     594

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035     225    .035     390    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           225     390               10      10      10             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            582.01    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.62    Wt. n-Val.                            0.035              
  W.S. Elev (ft)            581.39    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)            581.39    Flow Area (sq ft)                    166.47              
  E.G. Slope (ft/ft)      0.017128    Area (sq ft)                         166.47              
  Q Total (cfs)            1050.00    Flow (cfs)                          1050.00              
  Top Width (ft)            137.55    Top Width (ft)                       137.55              
  Vel Total (ft/s)            6.31    Avg. Vel. (ft/s)                       6.31              
  Max Chl Dpth (ft)           1.89    Hydr. Depth (ft)                       1.21              
  Conv. Total (cfs)         8023.0    Conv. (cfs)                          8023.0              
  Length Wtd. (ft)           10.00    Wetted Per. (ft)                     137.62              
  Min Ch El (ft)            579.50    Shear (lb/sq ft)                       1.29              
  Alpha                       1.00    Stream Power (lb/ft s)    865.00       0.00       0.00   
  Frctn Loss (ft)             0.10    Cum Volume (acre-ft)        0.09       1.70       0.03   
  C & E Loss (ft)             0.03    Cum SA (acres)              0.18       0.74       0.08   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
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The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            584.60    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.08    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.52    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)            583.52    Flow Area (sq ft)           8.67     509.64      84.78   
  E.G. Slope (ft/ft)      0.009126    Area (sq ft)                8.67     509.64      84.78   
  Q Total (cfs)            4700.00    Flow (cfs)                 29.12    4381.95     288.93   
  Top Width (ft)            288.05    Top Width (ft)             11.40     165.00     111.65   
  Vel Total (ft/s)            7.79    Avg. Vel. (ft/s)            3.36       8.60       3.41   
  Max Chl Dpth (ft)           4.02    Hydr. Depth (ft)            0.76       3.09       0.76   
  Conv. Total (cfs)        49199.3    Conv. (cfs)                304.8    45870.0     3024.5   
  Length Wtd. (ft)           10.00    Wetted Per. (ft)           11.51     165.11     111.66   
  Min Ch El (ft)            579.50    Shear (lb/sq ft)            0.43       1.76       0.43   
  Alpha                       1.15    Stream Power (lb/ft s)    865.00       0.00       0.00   
  Frctn Loss (ft)             0.08    Cum Volume (acre-ft)        2.43       3.78       1.66   
  C & E Loss (ft)             0.02    Cum SA (acres)              1.97       0.74       1.25   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 405     

INPUT
Description: Cross Section X2
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     594       7     592      15     590      25     588      45     586
      95     584     125     584     150   584.2     170     584     205     584
     220     582     255     580     270     578     275     576     280     575
     290     576     300     578     335     580     395     582     530   583.5
     840     592     870     594

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035     255    .035     335    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
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           255     335              211     205     197             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            580.75    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.52    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            580.23    Reach Len. (ft)           211.00     205.00     197.00   
  Crit W.S. (ft)                      Flow Area (sq ft)           0.45     180.58       0.77   
  E.G. Slope (ft/ft)      0.006421    Area (sq ft)                0.45     180.58       0.77   
  Q Total (cfs)            1050.00    Flow (cfs)                  0.35    1049.04       0.61   
  Top Width (ft)             90.73    Top Width (ft)              3.95      80.00       6.78   
  Vel Total (ft/s)            5.78    Avg. Vel. (ft/s)            0.79       5.81       0.79   
  Max Chl Dpth (ft)           5.23    Hydr. Depth (ft)            0.11       2.26       0.11   
  Conv. Total (cfs)        13103.4    Conv. (cfs)                  4.4    13091.3        7.6   
  Length Wtd. (ft)          205.00    Wetted Per. (ft)            3.96      80.92       6.78   
  Min Ch El (ft)            575.00    Shear (lb/sq ft)            0.05       0.89       0.05   
  Alpha                       1.01    Stream Power (lb/ft s)    870.00       0.00       0.00   
  Frctn Loss (ft)             1.60    Cum Volume (acre-ft)        0.09       1.66       0.03   
  C & E Loss (ft)             0.02    Cum SA (acres)              0.18       0.71       0.08   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            584.05    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.27    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            582.78    Reach Len. (ft)           211.00     205.00     197.00   
  Crit W.S. (ft)            582.78    Flow Area (sq ft)          64.70     385.13     134.56   
  E.G. Slope (ft/ft)      0.006680    Area (sq ft)               64.70     385.13     134.56   
  Q Total (cfs)            4700.00    Flow (cfs)                322.25    3780.99     596.76   
  Top Width (ft)            251.33    Top Width (ft)             40.87      80.00     130.46   
  Vel Total (ft/s)            8.04    Avg. Vel. (ft/s)            4.98       9.82       4.44   
  Max Chl Dpth (ft)           7.78    Hydr. Depth (ft)            1.58       4.81       1.03   
  Conv. Total (cfs)        57507.5    Conv. (cfs)               3943.0    46262.8     7301.7   
  Length Wtd. (ft)          204.95    Wetted Per. (ft)           40.98      80.92     130.50   
  Min Ch El (ft)            575.00    Shear (lb/sq ft)            0.66       1.98       0.43   
  Alpha                       1.26    Stream Power (lb/ft s)    870.00       0.00       0.00   
  Frctn Loss (ft)             1.39    Cum Volume (acre-ft)        2.42       3.67       1.63   
  C & E Loss (ft)             0.01    Cum SA (acres)              1.97       0.71       1.22   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 370     

INPUT
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Description: Cross Section X1
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59031.90002     58855.29999     58672.29999     584   112.6     583
   194.9     582   225.3     580   242.3     582   251.5     582   288.4     580
   340.1     578   373.4     576   386.8     574   401.1     576   408.9     578
   427.3     580   478.3     582   578.9     583   716.2     583   806.8     584
   850.8     586   910.4     588   939.3     590

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   340.1    .035   408.9    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         340.1   408.9              300     290     295             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            579.13    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.75    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            578.38    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            578.14    Flow Area (sq ft)           1.82     150.00       0.65   
  E.G. Slope (ft/ft)      0.009666    Area (sq ft)                1.82     150.00       0.65   
  Q Total (cfs)            1050.00    Flow (cfs)                  2.48    1046.64       0.88   
  Top Width (ft)             81.94    Top Width (ft)              9.69      68.80       3.45   
  Vel Total (ft/s)            6.89    Avg. Vel. (ft/s)            1.37       6.98       1.36   
  Max Chl Dpth (ft)           4.38    Hydr. Depth (ft)            0.19       2.18       0.19   
  Conv. Total (cfs)        10679.9    Conv. (cfs)                 25.3    10645.7        9.0   
  Length Wtd. (ft)          290.37    Wetted Per. (ft)            9.70      69.40       3.47   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.11       1.30       0.11   
  Alpha                       1.02    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             2.74    Cum Volume (acre-ft)        0.08       0.89       0.03   
  C & E Loss (ft)             0.02    Cum SA (acres)              0.15       0.36       0.05   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            582.63    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.36    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.26    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            581.26    Flow Area (sq ft)         150.71     348.76      62.02   
  E.G. Slope (ft/ft)      0.006864    Area (sq ft)              150.71     348.76      62.02   
  Q Total (cfs)            4700.00    Flow (cfs)                796.52    3599.11     304.37   
  Top Width (ft)            224.40    Top Width (ft)            104.97      68.80      50.63   
  Vel Total (ft/s)            8.37    Avg. Vel. (ft/s)            5.29      10.32       4.91   
  Max Chl Dpth (ft)           7.26    Hydr. Depth (ft)            1.44       5.07       1.23   
  Conv. Total (cfs)        56727.9    Conv. (cfs)               9613.8    43440.4     3673.7   
  Length Wtd. (ft)          293.16    Wetted Per. (ft)          105.16      69.40      50.76   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.61       2.15       0.52   
  Alpha                       1.25    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             1.56    Cum Volume (acre-ft)        1.90       1.95       1.19   
  C & E Loss (ft)             0.20    Cum SA (acres)              1.61       0.36       0.81   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
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for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 310     

INPUT
Description: 
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     58813.59998     58630.20001     58445.79999     58297.59998     580
   152.8     578   207.8     578   229.5     578   277.2     578   344.7     578
   456.5     576     505     574     515     572   527.1     572   537.3     572
   544.6     574   562.4     576     650     577   715.2     578   804.8     580
   838.4     582   876.8     584   915.8     586   946.4     588

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .04     505    .035   544.6     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
           505   544.6             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            576.36    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.99    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            575.37    Reach Len. (ft)                                          
  Crit W.S. (ft)            575.36    Flow Area (sq ft)          22.76     116.15       8.35   
  E.G. Slope (ft/ft)      0.009242    Area (sq ft)               22.76     116.15       8.35   
  Q Total (cfs)            1050.00    Flow (cfs)                 63.12     963.80      23.08   
  Top Width (ft)             85.02    Top Width (ft)             33.22      39.60      12.19   
  Vel Total (ft/s)            7.13    Avg. Vel. (ft/s)            2.77       8.30       2.76   
  Max Chl Dpth (ft)           3.37    Hydr. Depth (ft)            0.68       2.93       0.68   
  Conv. Total (cfs)        10922.3    Conv. (cfs)                656.6    10025.6      240.1   
  Length Wtd. (ft)                    Wetted Per. (ft)           33.25      40.07      12.27   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            0.39       1.67       0.39   
  Alpha                       1.26    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            579.09    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.69    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            578.40    Reach Len. (ft)                                          
  Crit W.S. (ft)            578.30    Flow Area (sq ft)         400.40     236.14     289.23   
  E.G. Slope (ft/ft)      0.004258    Area (sq ft)              400.40     236.14     289.23   
  Q Total (cfs)            4700.00    Flow (cfs)               1480.88    2134.38    1084.74   
  Top Width (ft)            591.36    Top Width (ft)            363.24      39.60     188.52   
  Vel Total (ft/s)            5.08    Avg. Vel. (ft/s)            3.70       9.04       3.75   
  Max Chl Dpth (ft)           6.40    Hydr. Depth (ft)            1.10       5.96       1.53   
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  Conv. Total (cfs)        72030.1    Conv. (cfs)              22695.3    32710.5    16624.3   
  Length Wtd. (ft)                    Wetted Per. (ft)          363.31      40.07     188.65   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            0.29       1.57       0.41   
  Alpha                       1.73    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Harbison Creek  
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Culverts             530               .035      .025      .035 
 Culverts             460               .035      .025      .035 
 Culverts             410               .035      .035      .035 
 Culverts             407               .035      .035      .035 
 Culverts             405               .035      .035      .035 
 Culverts             370               .035      .035      .035 
 Culverts             310                .04      .035       .04 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Harbison Creek  
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Culverts             530                344       352       372 
 Culverts             460                230       220       205 
 Culverts             410                 10        10        10 
 Culverts             407                 10        10        10 
 Culverts             405                211       205       197 
 Culverts             370                300       290       295 
 Culverts             310                                        
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Harbison Creek  

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Culverts             530             .1        .3 
 Culverts             460             .1        .3 
 Culverts             410             .1        .3 
 Culverts             407             .1        .3 
 Culverts             405             .1        .3 
 Culverts             370             .1        .3 
 Culverts             310             .1        .3 
                                                       

Profile Output Table - Standard Table 1-Carnevale
                                                                                                
                                                               
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev 
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 E.G. Slope   Vel Total   Flow Area   Top Width   Froude # XS  
                                          (cfs)        (ft)        (ft)        (ft)        (ft) 
    (ft/ft)      (ft/s)     (sq ft)        (ft)                
                                                                                                
                                                               
  Culverts      530           10 yr     1050.00      580.00      584.21                  584.88 
   0.003060        6.57      159.91       55.46          0.68  
  Culverts      530           100 yr    4700.00      580.00      587.42      587.42      588.56 
   0.002978        6.32      743.35      349.75          1.03  
                                                                                                
                                                               
  Culverts      460           10 yr     1050.00      578.00      582.83      582.83      583.63 
   0.004149        5.84      179.79      125.13          1.05  
  Culverts      460           100 yr    4700.00      578.00      585.34      585.34      586.74 
   0.004484        7.82      600.82      215.93          1.00  
                                                                                                
                                                               
  Culverts      410           10 yr     1050.00      578.00      581.88                  582.09 
   0.001833        3.38      311.09      154.34          0.46  
  Culverts      410           100 yr    4700.00      578.00      583.93                  584.69 
   0.003897        6.38      736.93      261.71          0.73  
                                                                                                
                                                               
  Culverts      407           10 yr     1050.00      579.50      581.39      581.39      582.01 
   0.017128        6.31      166.47      137.55          1.01  
  Culverts      407           100 yr    4700.00      579.50      583.52      583.52      584.60 
   0.009126        7.79      603.09      288.05          1.02  
                                                                                                
                                                               
  Culverts      405           10 yr     1050.00      575.00      580.23                  580.75 
   0.006421        5.78      181.79       90.73          0.72  
  Culverts      405           100 yr    4700.00      575.00      582.78      582.78      584.05 
   0.006680        8.04      584.39      251.33          1.04  
                                                                                                
                                                               
  Culverts      370           10 yr     1050.00      574.00      578.38      578.14      579.13 
   0.009666        6.89      152.46       81.94          0.90  
  Culverts      370           100 yr    4700.00      574.00      581.26      581.26      582.63 
   0.006864        8.37      561.49      224.40          1.04  
                                                                                                
                                                               
  Culverts      310           10 yr     1050.00      572.00      575.37      575.36      576.36 
   0.009242        7.13      147.26       85.02          1.07  
  Culverts      310           100 yr    4700.00      572.00      578.40      578.30      579.09 
   0.004258        5.08      925.77      591.36          0.94  
                                                                                                
                                                               

                                                                                

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Rick's repro

River: Harbison Creek  Reach: Culverts     RS: 530     Profile: 10 yr
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 530     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
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             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: 10 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 410     Profile: 10 yr
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 410     Profile: 100 yr
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 407     Profile: 10 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 407     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
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             for the water surface and continued on with the calculations.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: 10 yr
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: 10 yr
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:Divided flow computed for this cross-section.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
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EX FW.rep

                         HEC-RAS Version 4.1.0 Jan 2010 
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Rick Engineering Analysis
Project File : HecRicks.prj
Run Date and Time: 11/17/2010 5:54:05 PM

Project in English units

                                                                                

PLAN DATA

Plan Title: Floddways - Method 1
Plan File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.p03

           Geometry Title: Rick's Engineering Geometry
           Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.g01

           Flow Title    : Rick's Engineering Flow_Floddways
           Flow File     : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.f02

Plan Summary Information:
Number of:  Cross Sections =    7    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: Between every coordinate point (HEC2 Style)
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

Encroachment Data
   Equal Conveyance = True
   Left Offset      =       10
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   Right Offset     =       10

River = Harbison Creek   Reach = Culverts        
RS      Profile           Method  Value1  Value2
530     Floodways              1     615     680
460     Floodways              1   424.3   513.1
410     Floodways              1     255     365
407     Floodways              1     250     360
405     Floodways              1     245     350
370     Floodways              1     340     450
310     Floodways              1     450     550

                                                                                

FLOW DATA

Flow Title: Rick's Engineering Flow_Floddways
Flow File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.f02

Flow Data (cfs)
                                                                             
  River           Reach           RS                100year       Floodways  
  Harbison Creek  Culverts        530                  4700            4700  
                                                                             

Boundary Conditions
                                                                                                
       
  River           Reach           Profile                       Upstream                 
Downstream     
                                                                                                
       
  Harbison Creek  Culverts        100year                                             Known WS =
578.4  
  Harbison Creek  Culverts        Floodways                                          Known WS = 
578.76  
                                                                                                
       

                                                                                

GEOMETRY DATA

Geometry Title: Rick's Engineering Geometry
Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS
10009\HECRAS\HecRicks.g01

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 530     

INPUT
Description: 
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59466.09998     593   121.8     592   211.7     590   324.6     588
     422     586   487.3   585.6     593     586   593.4     586   613.4     586
   631.1     582   651.7     580   659.8     580   666.5     580   675.7     584
   685.6     586   709.6     588   722.7     590   739.2     592   758.8     594
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   789.2     600

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   613.4    .025   685.6    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         613.4   685.6              344     352     372             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            588.56    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.14    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            587.42    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)            587.42    Flow Area (sq ft)         354.89     376.37      12.09   
  E.G. Slope (ft/ft)      0.002978    Area (sq ft)              354.89     376.37      12.09   
  Q Total (cfs)            4700.00    Flow (cfs)               1059.78    3618.00      22.23   
  Top Width (ft)            349.75    Top Width (ft)            260.52      72.20      17.03   
  Vel Total (ft/s)            6.32    Avg. Vel. (ft/s)            2.99       9.61       1.84   
  Max Chl Dpth (ft)           7.42    Hydr. Depth (ft)            1.36       5.21       0.71   
  Conv. Total (cfs)        86119.9    Conv. (cfs)              19418.7    66293.9      407.3   
  Length Wtd. (ft)          349.57    Wetted Per. (ft)          260.53      73.78      17.09   
  Min Ch El (ft)            580.00    Shear (lb/sq ft)            0.25       0.95       0.13   
  Alpha                       1.83    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.26    Cum Volume (acre-ft)        6.30       7.92       2.55   
  C & E Loss (ft)             0.03    Cum SA (acres)              4.00       1.55       1.93   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            590.05    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.45    Wt. n-Val.                            0.025              
  W.S. Elev (ft)            587.60    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)            587.27    Flow Area (sq ft)                    374.42              
  E.G. Slope (ft/ft)      0.004870    Area (sq ft)                         374.42              
  Q Total (cfs)            4700.00    Flow (cfs)                          4700.00              
  Top Width (ft)             65.00    Top Width (ft)                        65.00              
  Vel Total (ft/s)           12.55    Avg. Vel. (ft/s)                      12.55              
  Max Chl Dpth (ft)           7.60    Hydr. Depth (ft)                       5.76              
  Conv. Total (cfs)        67352.5    Conv. (cfs)                         67352.5              
  Length Wtd. (ft)          350.94    Wetted Per. (ft)                      71.11              
  Min Ch El (ft)            580.00    Shear (lb/sq ft)                       1.60              
  Alpha                       1.00    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.82    Cum Volume (acre-ft)        1.91       8.56       0.95   
  C & E Loss (ft)             0.05    Cum SA (acres)              0.51       1.51       0.37   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
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CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 460     

INPUT
Description: Cross Section X4
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     60019.70001     59639.40002     59256.90002     590     126     588
   224.3   587.5   319.4     586   351.1     584   408.2     582   467.8     582
   480.3     580   488.9     578     495     578   500.9     580   513.1     584
   561.8     586   724.4     586   775.7     586     842     588   871.2     590
   895.9     592   921.9     594   961.8     596   993.6     598  1019.6     600

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   467.8    .025   513.1    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         467.8   513.1              230     220     205             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            586.74    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.40    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            585.34    Reach Len. (ft)           230.00     220.00     205.00   
  Crit W.S. (ft)            585.34    Flow Area (sq ft)         347.13     231.78      21.91   
  E.G. Slope (ft/ft)      0.004484    Area (sq ft)              347.13     231.78      21.91   
  Q Total (cfs)            4700.00    Flow (cfs)               1966.58    2685.71      47.71   
  Top Width (ft)            215.93    Top Width (ft)            137.96      45.30      32.67   
  Vel Total (ft/s)            7.82    Avg. Vel. (ft/s)            5.67      11.59       2.18   
  Max Chl Dpth (ft)           7.34    Hydr. Depth (ft)            2.52       5.12       0.67   
  Conv. Total (cfs)        70187.4    Conv. (cfs)              29367.9    40107.0      712.5   
  Length Wtd. (ft)          220.34    Wetted Per. (ft)          138.04      46.66      32.70   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.70       1.39       0.19   
  Alpha                       1.47    Stream Power (lb/ft s)   1019.60       0.00       0.00   
  Frctn Loss (ft)             0.92    Cum Volume (acre-ft)        3.53       5.46       2.41   
  C & E Loss (ft)             0.19    Cum SA (acres)              2.42       1.07       1.72   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            588.17    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.29    Wt. n-Val.                 0.035      0.025              
  W.S. Elev (ft)            585.89    Reach Len. (ft)           230.00     220.00     205.00   
  Crit W.S. (ft)            585.89    Flow Area (sq ft)         169.19     256.59              
  E.G. Slope (ft/ft)      0.005556    Area (sq ft)              169.19     256.59              

Page 4



EX FW.rep
  Q Total (cfs)            4700.00    Flow (cfs)               1250.68    3449.32              
  Top Width (ft)             88.80    Top Width (ft)             43.50      45.30              
  Vel Total (ft/s)           11.04    Avg. Vel. (ft/s)            7.39      13.44              
  Max Chl Dpth (ft)           7.89    Hydr. Depth (ft)            3.89       5.66              
  Conv. Total (cfs)        63054.0    Conv. (cfs)              16778.8    46275.2              
  Length Wtd. (ft)          219.97    Wetted Per. (ft)           47.39      48.55              
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            1.24       1.83              
  Alpha                       1.21    Stream Power (lb/ft s)   1019.60       0.00       0.00   
  Frctn Loss (ft)             0.90    Cum Volume (acre-ft)        1.24       6.01       0.95   
  C & E Loss (ft)             0.41    Cum SA (acres)              0.34       1.06       0.37   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.
Warning: The parabolic search method failed to converge on critical depth.  The program will try
the cross section slice/secant 
         method to find critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 410     

INPUT
Description: Cross Section X3
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59411.40002     59223.09998     590    32.5     58855.29999     586
   119.8     584   192.2     584   224.5     584   238.8     582   256.8     580
   279.3     578   289.3     578   298.2     578   332.7     580   398.2     582
   489.8     584   631.5     585   741.8     586   765.9     588   803.2     590
   839.9     592   870.9     594

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   256.8    .035   332.7    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         256.8   332.7               10      10      10             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            584.69    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.76    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.93    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)                      Flow Area (sq ft)          66.13     393.25     277.55   
  E.G. Slope (ft/ft)      0.003897    Area (sq ft)               66.13     393.25     277.55   
  Q Total (cfs)            4700.00    Flow (cfs)                319.72    3116.51    1263.77   
  Top Width (ft)            261.71    Top Width (ft)             31.82      75.90     153.99   
  Vel Total (ft/s)            6.38    Avg. Vel. (ft/s)            4.84       7.92       4.55   
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  Max Chl Dpth (ft)           5.93    Hydr. Depth (ft)            2.08       5.18       1.80   
  Conv. Total (cfs)        75293.4    Conv. (cfs)               5121.9    49926.1    20245.4   
  Length Wtd. (ft)           10.00    Wetted Per. (ft)           32.06      76.05     154.05   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.50       1.26       0.44   
  Alpha                       1.20    Stream Power (lb/ft s)    870.90       0.00       0.00   
  Frctn Loss (ft)             0.06    Cum Volume (acre-ft)        2.44       3.88       1.70   
  C & E Loss (ft)             0.03    Cum SA (acres)              1.98       0.77       1.28   
                                                                                               

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            585.89    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.92    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            584.97    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)                      Flow Area (sq ft)           8.77     472.18     144.67   
  E.G. Slope (ft/ft)      0.003160    Area (sq ft)                8.77     472.18     144.67   
  Q Total (cfs)            4700.00    Flow (cfs)                 25.34    3806.80     867.87   
  Top Width (ft)            110.00    Top Width (ft)              1.80      75.90      32.30   
  Vel Total (ft/s)            7.51    Avg. Vel. (ft/s)            2.89       8.06       6.00   
  Max Chl Dpth (ft)           6.97    Hydr. Depth (ft)            4.87       6.22       4.48   
  Conv. Total (cfs)        83610.9    Conv. (cfs)                450.8    67721.2    15438.9   
  Length Wtd. (ft)           10.00    Wetted Per. (ft)            6.58      76.05      36.30   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.26       1.22       0.79   
  Alpha                       1.05    Stream Power (lb/ft s)    870.90       0.00       0.00   
  Frctn Loss (ft)             0.06    Cum Volume (acre-ft)        0.77       4.17       0.61   
  C & E Loss (ft)             0.10    Cum SA (acres)              0.22       0.75       0.29   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 407     

INPUT
Description: 
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     594       8     592      18     590      28     588      48     586
      92     584     125     584     150   584.3     175     584     200     584
     210     584     225     582     255     580     300   579.5     330     580
     390     582     500   583.5     540     584     670   584.2     735     586
     760     588     800     590     830     592     865     594

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035     225    .035     390    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           225     390               10      10      10             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
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  E.G. Elev (ft)            584.60    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.08    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.52    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)            583.52    Flow Area (sq ft)           8.67     509.64      84.78   
  E.G. Slope (ft/ft)      0.009126    Area (sq ft)                8.67     509.64      84.78   
  Q Total (cfs)            4700.00    Flow (cfs)                 29.12    4381.95     288.93   
  Top Width (ft)            288.05    Top Width (ft)             11.40     165.00     111.65   
  Vel Total (ft/s)            7.79    Avg. Vel. (ft/s)            3.36       8.60       3.41   
  Max Chl Dpth (ft)           4.02    Hydr. Depth (ft)            0.76       3.09       0.76   
  Conv. Total (cfs)        49199.3    Conv. (cfs)                304.8    45870.0     3024.5   
  Length Wtd. (ft)           10.00    Wetted Per. (ft)           11.51     165.11     111.66   
  Min Ch El (ft)            579.50    Shear (lb/sq ft)            0.43       1.76       0.43   
  Alpha                       1.15    Stream Power (lb/ft s)    865.00       0.00       0.00   
  Frctn Loss (ft)             0.08    Cum Volume (acre-ft)        2.43       3.78       1.66   
  C & E Loss (ft)             0.02    Cum SA (acres)              1.97       0.74       1.25   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            585.74    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.94    Wt. n-Val.                            0.035              
  W.S. Elev (ft)            583.80    Reach Len. (ft)            10.00      10.00      10.00   
  Crit W.S. (ft)            583.80    Flow Area (sq ft)                    420.67              
  E.G. Slope (ft/ft)      0.012473    Area (sq ft)                         420.67              
  Q Total (cfs)            4700.00    Flow (cfs)                          4700.00              
  Top Width (ft)            110.00    Top Width (ft)                       110.00              
  Vel Total (ft/s)           11.17    Avg. Vel. (ft/s)                      11.17              
  Max Chl Dpth (ft)           4.30    Hydr. Depth (ft)                       3.82              
  Conv. Total (cfs)        42083.6    Conv. (cfs)                         42083.6              
  Length Wtd. (ft)           10.00    Wetted Per. (ft)                     116.30              
  Min Ch El (ft)            579.50    Shear (lb/sq ft)                       2.82              
  Alpha                       1.00    Stream Power (lb/ft s)    865.00       0.00       0.00   
  Frctn Loss (ft)             0.08    Cum Volume (acre-ft)        0.77       4.07       0.60   
  C & E Loss (ft)             0.19    Cum SA (acres)              0.22       0.73       0.29   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.
Warning: The parabolic search method failed to converge on critical depth.  The program will try
the cross section slice/secant 
         method to find critical depth.
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CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 405     

INPUT
Description: Cross Section X2
Station Elevation Data    num=      22
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     594       7     592      15     590      25     588      45     586
      95     584     125     584     150   584.2     170     584     205     584
     220     582     255     580     270     578     275     576     280     575
     290     576     300     578     335     580     395     582     530   583.5
     840     592     870     594

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035     255    .035     335    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           255     335              211     205     197             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            584.05    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.27    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            582.78    Reach Len. (ft)           211.00     205.00     197.00   
  Crit W.S. (ft)            582.78    Flow Area (sq ft)          64.70     385.13     134.56   
  E.G. Slope (ft/ft)      0.006680    Area (sq ft)               64.70     385.13     134.56   
  Q Total (cfs)            4700.00    Flow (cfs)                322.25    3780.99     596.76   
  Top Width (ft)            251.33    Top Width (ft)             40.87      80.00     130.46   
  Vel Total (ft/s)            8.04    Avg. Vel. (ft/s)            4.98       9.82       4.44   
  Max Chl Dpth (ft)           7.78    Hydr. Depth (ft)            1.58       4.81       1.03   
  Conv. Total (cfs)        57507.5    Conv. (cfs)               3943.0    46262.8     7301.7   
  Length Wtd. (ft)          204.95    Wetted Per. (ft)           40.98      80.92     130.50   
  Min Ch El (ft)            575.00    Shear (lb/sq ft)            0.66       1.98       0.43   
  Alpha                       1.26    Stream Power (lb/ft s)    870.00       0.00       0.00   
  Frctn Loss (ft)             1.39    Cum Volume (acre-ft)        2.42       3.67       1.63   
  C & E Loss (ft)             0.01    Cum SA (acres)              1.97       0.71       1.22   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            584.86    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.29    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.57    Reach Len. (ft)           211.00     205.00     197.00   
  Crit W.S. (ft)                      Flow Area (sq ft)          32.84     448.07      49.79   
  E.G. Slope (ft/ft)      0.005029    Area (sq ft)               32.84     448.07      49.79   
  Q Total (cfs)            4700.00    Flow (cfs)                183.25    4222.17     294.58   
  Top Width (ft)            105.00    Top Width (ft)             10.00      80.00      15.00   
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  Vel Total (ft/s)            8.86    Avg. Vel. (ft/s)            5.58       9.42       5.92   
  Max Chl Dpth (ft)           8.57    Hydr. Depth (ft)            3.28       5.60       3.32   
  Conv. Total (cfs)        66274.8    Conv. (cfs)               2584.0    59537.0     4153.9   
  Length Wtd. (ft)          204.51    Wetted Per. (ft)           13.01      80.92      18.08   
  Min Ch El (ft)            575.00    Shear (lb/sq ft)            0.79       1.74       0.86   
  Alpha                       1.06    Stream Power (lb/ft s)    870.00       0.00       0.00   
  Frctn Loss (ft)             1.30    Cum Volume (acre-ft)        0.77       3.97       0.59   
  C & E Loss (ft)             0.07    Cum SA (acres)              0.21       0.71       0.28   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 370     

INPUT
Description: Cross Section X1
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59031.90002     58855.29999     58672.29999     584   112.6     583
   194.9     582   225.3     580   242.3     582   251.5     582   288.4     580
   340.1     578   373.4     576   386.8     574   401.1     576   408.9     578
   427.3     580   478.3     582   578.9     583   716.2     583   806.8     584
   850.8     586   910.4     588   939.3     590

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   340.1    .035   408.9    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         340.1   408.9              300     290     295             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            582.63    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.36    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.26    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            581.26    Flow Area (sq ft)         150.71     348.76      62.02   
  E.G. Slope (ft/ft)      0.006864    Area (sq ft)              150.71     348.76      62.02   
  Q Total (cfs)            4700.00    Flow (cfs)                796.52    3599.11     304.37   
  Top Width (ft)            224.40    Top Width (ft)            104.97      68.80      50.63   
  Vel Total (ft/s)            8.37    Avg. Vel. (ft/s)            5.29      10.32       4.91   
  Max Chl Dpth (ft)           7.26    Hydr. Depth (ft)            1.44       5.07       1.23   
  Conv. Total (cfs)        56727.9    Conv. (cfs)               9613.8    43440.4     3673.7   
  Length Wtd. (ft)          293.16    Wetted Per. (ft)          105.16      69.40      50.76   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.61       2.15       0.52   
  Alpha                       1.25    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             1.56    Cum Volume (acre-ft)        1.90       1.95       1.19   
  C & E Loss (ft)             0.20    Cum SA (acres)              1.61       0.36       0.81   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
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for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            583.49    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.98    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.51    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            581.51    Flow Area (sq ft)           0.35     365.72      70.38   
  E.G. Slope (ft/ft)      0.008270    Area (sq ft)                0.35     365.72      70.38   
  Q Total (cfs)            4700.00    Flow (cfs)                  0.29    4275.95     423.77   
  Top Width (ft)            110.00    Top Width (ft)              0.10      68.80      41.10   
  Vel Total (ft/s)           10.77    Avg. Vel. (ft/s)            0.82      11.69       6.02   
  Max Chl Dpth (ft)           7.51    Hydr. Depth (ft)            3.51       5.32       1.71   
  Conv. Total (cfs)        51682.0    Conv. (cfs)                  3.2    47019.0     4659.8   
  Length Wtd. (ft)          291.88    Wetted Per. (ft)            3.61      69.40      41.85   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.05       2.72       0.87   
  Alpha                       1.10    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             2.26    Cum Volume (acre-ft)        0.69       2.05       0.32   
  C & E Loss (ft)             0.05    Cum SA (acres)              0.19       0.36       0.16   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.
Warning: The parabolic search method failed to converge on critical depth.  The program will try
the cross section slice/secant 
         method to find critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 310     

INPUT
Description: 
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     58813.59998     58630.20001     58445.79999     58297.59998     580
   152.8     578   207.8     578   229.5     578   277.2     578   344.7     578
   456.5     576     505     574     515     572   527.1     572   537.3     572
   544.6     574   562.4     576     650     577   715.2     578   804.8     580
   838.4     582   876.8     584   915.8     586   946.4     588

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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       0     .04     505    .035   544.6     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
           505   544.6             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            579.09    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.69    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            578.40    Reach Len. (ft)                                          
  Crit W.S. (ft)            578.31    Flow Area (sq ft)         400.40     236.14     289.23   
  E.G. Slope (ft/ft)      0.004258    Area (sq ft)              400.40     236.14     289.23   
  Q Total (cfs)            4700.00    Flow (cfs)               1480.88    2134.38    1084.74   
  Top Width (ft)            591.36    Top Width (ft)            363.24      39.60     188.52   
  Vel Total (ft/s)            5.08    Avg. Vel. (ft/s)            3.70       9.04       3.75   
  Max Chl Dpth (ft)           6.40    Hydr. Depth (ft)            1.10       5.96       1.53   
  Conv. Total (cfs)        72030.1    Conv. (cfs)              22695.3    32710.5    16624.3   
  Length Wtd. (ft)                    Wetted Per. (ft)          363.31      40.07     188.65   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            0.29       1.57       0.41   
  Alpha                       1.73    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            580.58    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.82    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            578.76    Reach Len. (ft)                                          
  Crit W.S. (ft)            578.44    Flow Area (sq ft)         199.92     250.40      24.07   
  E.G. Slope (ft/ft)      0.007277    Area (sq ft)              199.92     250.40      24.07   
  Q Total (cfs)            4700.00    Flow (cfs)               1482.49    3076.66     140.86   
  Top Width (ft)            100.00    Top Width (ft)             55.00      39.60       5.40   
  Vel Total (ft/s)            9.91    Avg. Vel. (ft/s)            7.42      12.29       5.85   
  Max Chl Dpth (ft)           6.76    Hydr. Depth (ft)            3.63       6.32       4.46   
  Conv. Total (cfs)        55097.8    Conv. (cfs)              17379.1    36067.5     1651.2   
  Length Wtd. (ft)                    Wetted Per. (ft)           57.69      40.07       9.59   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            1.57       2.84       1.14   
  Alpha                       1.19    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Harbison Creek  
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Culverts             530               .035      .025      .035 
 Culverts             460               .035      .025      .035 
 Culverts             410               .035      .035      .035 
 Culverts             407               .035      .035      .035 
 Culverts             405               .035      .035      .035 
 Culverts             370               .035      .035      .035 
 Culverts             310                .04      .035       .04 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS
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River: Harbison Creek  
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Culverts             530                344       352       372 
 Culverts             460                230       220       205 
 Culverts             410                 10        10        10 
 Culverts             407                 10        10        10 
 Culverts             405                211       205       197 
 Culverts             370                300       290       295 
 Culverts             310                                        
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Harbison Creek  

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Culverts             530             .1        .3 
 Culverts             460             .1        .3 
 Culverts             410             .1        .3 
 Culverts             407             .1        .3 
 Culverts             405             .1        .3 
 Culverts             370             .1        .3 
 Culverts             310             .1        .3 
                                                       

Profile Output Table - Standard Table 1-Carnevale
                                                                                                
                                                                 
  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. 
Elev   E.G. Slope   Vel Total   Flow Area   Top Width   Froude # XS  
                                            (cfs)        (ft)        (ft)        (ft)        
(ft)      (ft/ft)      (ft/s)     (sq ft)        (ft)                
                                                                                                
                                                                 
  Culverts      530           100year     4700.00      580.00      587.42      587.42      
588.56     0.002978        6.32      743.35      349.75          1.03  
  Culverts      530           Floodways   4700.00      580.00      587.60      587.27      
590.05     0.004870       12.55      374.42       65.00          0.92  
                                                                                                
                                                                 
  Culverts      460           100year     4700.00      578.00      585.34      585.34      
586.74     0.004484        7.82      600.82      215.93          1.00  
  Culverts      460           Floodways   4700.00      578.00      585.89      585.89      
588.17     0.005556       11.04      425.78       88.80          0.98  
                                                                                                
                                                                 
  Culverts      410           100year     4700.00      578.00      583.93                  
584.69     0.003897        6.38      736.93      261.71          0.73  
  Culverts      410           Floodways   4700.00      578.00      584.97                  
585.89     0.003160        7.51      625.62      110.00          0.57  
                                                                                                
                                                                 
  Culverts      407           100year     4700.00      579.50      583.52      583.52      
584.60     0.009126        7.79      603.09      288.05          1.02  
  Culverts      407           Floodways   4700.00      579.50      583.80      583.80      
585.74     0.012473       11.17      420.67      110.00          1.01  
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  Culverts      405           100year     4700.00      575.00      582.78      582.78      
584.05     0.006680        8.04      584.39      251.33          1.04  
  Culverts      405           Floodways   4700.00      575.00      583.57                  
584.86     0.005029        8.86      530.70      105.00          0.71  
                                                                                                
                                                                 
  Culverts      370           100year     4700.00      574.00      581.26      581.26      
582.63     0.006864        8.37      561.49      224.40          1.04  
  Culverts      370           Floodways   4700.00      574.00      581.51      581.51      
583.49     0.008270       10.77      436.45      110.00          1.00  
                                                                                                
                                                                 
  Culverts      310           100year     4700.00      572.00      578.40      578.31      
579.09     0.004258        5.08      925.77      591.36          0.94  
  Culverts      310           Floodways   4700.00      572.00      578.76      578.44      
580.58     0.007277        9.91      474.38      100.00          0.88  
                                                                                                
                                                                 

Profile Output Table - Encroachment 1
                                                                                                
                                                                             
  Reach         River Sta     Profile     W.S. Elev   Prof Delta WS   E.G. Elev   Top Wdth Act  
 Q Left   Q Channel   Q Right   Enc Sta L   Ch Sta L   Ch Sta R   Enc Sta R  
                                               (ft)            (ft)        (ft)           (ft)  
  (cfs)       (cfs)     (cfs)        (ft)       (ft)       (ft)        (ft)  
                                                                                                
                                                                             
  Culverts      530           100year        587.42                      588.56         349.75  
1059.78     3618.00     22.23                 613.40     685.60              
  Culverts      530           Floodways      587.60            0.18      590.05          65.00  
            4700.00                615.00     613.40     685.60      680.00  
                                                                                                
                                                                             
  Culverts      460           100year        585.34                      586.74         215.93  
1966.58     2685.71     47.71                 467.80     513.10              
  Culverts      460           Floodways      585.89            0.55      588.17          88.80  
1250.68     3449.32                424.30     467.80     513.10      513.10  
                                                                                                
                                                                             
  Culverts      410           100year        583.93                      584.69         261.71  
 319.72     3116.51   1263.77                 256.80     332.70              
  Culverts      410           Floodways      584.97            1.04      585.89         110.00  
  25.34     3806.80    867.87      255.00     256.80     332.70      365.00  
                                                                                                
                                                                             
  Culverts      407           100year        583.52                      584.60         288.05  
  29.12     4381.95    288.93                 225.00     390.00              
  Culverts      407           Floodways      583.80            0.28      585.74         110.00  
            4700.00                250.00     225.00     390.00      360.00  
                                                                                                
                                                                             
  Culverts      405           100year        582.78                      584.05         251.33  
 322.25     3780.99    596.76                 255.00     335.00              
  Culverts      405           Floodways      583.57            0.79      584.86         105.00  
 183.25     4222.17    294.58      245.00     255.00     335.00      350.00  
                                                                                                
                                                                             
  Culverts      370           100year        581.26                      582.63         224.40  
 796.52     3599.11    304.37                 340.10     408.90              
  Culverts      370           Floodways      581.51            0.25      583.49         110.00  
   0.29     4275.95    423.77      340.00     340.10     408.90      450.00  
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  Culverts      310           100year        578.40                      579.09         591.36  
1480.88     2134.38   1084.74                 505.00     544.60              
  Culverts      310           Floodways      578.76            0.36      580.58         100.00  
1482.49     3076.66    140.86      450.00     505.00     544.60      550.00  
                                                                                                
                                                                             

                                                                                

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : PROP FW

River: Harbison Creek  Reach: Culverts     RS: 530     Profile: 100year
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 530     Profile: Floodways
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: 100year
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: Floodways
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
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             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 410     Profile: Floodways
     Warning:The cross section had to be extended vertically during the critical depth 
calculations.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: 100year
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: Floodways
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The cross section had to be extended vertically during the critical depth 
calculations.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: 100year
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:Divided flow computed for this cross-section.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: Floodways
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The cross section had to be extended vertically during the critical depth 
calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
     Warning:The parabolic search method failed to converge on critical depth.  The program will
try the cross section 
             slice/secant method to find critical depth.
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PR 100year.rep

                         HEC-RAS Version 4.1.0 Jan 2010 
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Rick Engineering Analysis
Project File : HecRicks.prj
Run Date and Time: 11/17/2010 5:46:50 PM

Project in English units

                                                                                

PLAN DATA

Plan Title: Proposed 100year
Plan File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.p22

           Geometry Title: PR 7 Culv REV -DEA460
           Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.g07

           Flow Title    : Rick's Engineering Flow
           Flow File     : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.f01

Plan Summary Information:
Number of:  Cross Sections =    6    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: Between every coordinate point (HEC2 Style)
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow
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FLOW DATA

Flow Title: Rick's Engineering Flow
Flow File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.f01

Flow Data (cfs)
                                                                             
  River           Reach           RS                  10 yr          100 yr  
  Harbison Creek  Culverts        530                  1050            4700  
                                                                             

Boundary Conditions
                                                                                                
       
  River           Reach           Profile                       Upstream                 
Downstream     
                                                                                                
       
  Harbison Creek  Culverts        10 yr                                              Known WS = 
575.37  
  Harbison Creek  Culverts        100 yr                                              Known WS =
578.4  
                                                                                                
       

                                                                                

GEOMETRY DATA

Geometry Title: PR 7 Culv REV -DEA460
Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS
10009\HECRAS\HecRicks.g07

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 530     

INPUT
Description: 
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59466.10004     593   121.8     592   211.7     590   324.6     588
     422     586   487.3   585.6     593     586   593.4     586   613.4     586
   631.1     582   651.7     580   659.8     580   666.5     580   675.7     584
   685.6     586   709.6     588   722.7     590   739.2     592   758.8     594
   789.2     600

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   613.4    .025   685.6    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         613.4   685.6              344     352     372             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            584.79    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.77    Wt. n-Val.                            0.025              
  W.S. Elev (ft)            584.02    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)                      Flow Area (sq ft)                    149.14              
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  E.G. Slope (ft/ft)      0.003689    Area (sq ft)                         149.14              
  Q Total (cfs)            1050.00    Flow (cfs)                          1050.00              
  Top Width (ft)             53.61    Top Width (ft)                        53.61              
  Vel Total (ft/s)            7.04    Avg. Vel. (ft/s)                       7.04              
  Max Chl Dpth (ft)           4.02    Hydr. Depth (ft)                       2.78              
  Conv. Total (cfs)        17287.7    Conv. (cfs)                         17287.7              
  Length Wtd. (ft)          351.59    Wetted Per. (ft)                      54.76              
  Min Ch El (ft)            580.00    Shear (lb/sq ft)                       0.63              
  Alpha                       1.00    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.41    Cum Volume (acre-ft)        0.44       4.19       0.08   
  C & E Loss (ft)             0.02    Cum SA (acres)              0.77       1.46       0.23   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            588.56    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.14    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            587.42    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)            587.42    Flow Area (sq ft)         354.89     376.37      12.09   
  E.G. Slope (ft/ft)      0.002978    Area (sq ft)              354.89     376.37      12.09   
  Q Total (cfs)            4700.00    Flow (cfs)               1059.78    3618.00      22.23   
  Top Width (ft)            349.75    Top Width (ft)            260.52      72.20      17.03   
  Vel Total (ft/s)            6.32    Avg. Vel. (ft/s)            2.99       9.61       1.84   
  Max Chl Dpth (ft)           7.42    Hydr. Depth (ft)            1.36       5.21       0.71   
  Conv. Total (cfs)        86119.9    Conv. (cfs)              19418.7    66293.9      407.3   
  Length Wtd. (ft)          349.97    Wetted Per. (ft)          260.53      73.78      17.09   
  Min Ch El (ft)            580.00    Shear (lb/sq ft)            0.25       0.95       0.13   
  Alpha                       1.83    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.27    Cum Volume (acre-ft)        5.97       9.12       2.71   
  C & E Loss (ft)             0.02    Cum SA (acres)              3.92       1.56       2.07   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 460     

INPUT
Description: Cross Section X4
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     58633.29999     58657.70001     585   106.3     582   182.2     582
   183.3     582   196.3     581     205     578   218.2     578   227.5 581.796
     228     582   239.7 582.936     253     584     287     585   322.5     587
   344.8     587   361.8     586   530.5     586   579.8     590     635     595
     734     600
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   183.3    .025   239.7    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         183.3   239.7              220     210     195             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            583.36    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.71    Wt. n-Val.                 0.035      0.025              
  W.S. Elev (ft)            582.64    Reach Len. (ft)           220.00     210.00     195.00   
  Crit W.S. (ft)            582.64    Flow Area (sq ft)          52.96     132.04              
  E.G. Slope (ft/ft)      0.004381    Area (sq ft)               52.96     132.04              
  Q Total (cfs)            1050.00    Flow (cfs)                108.40     941.60              
  Top Width (ft)            140.19    Top Width (ft)             87.44      52.75              
  Vel Total (ft/s)            5.68    Avg. Vel. (ft/s)            2.05       7.13              
  Max Chl Dpth (ft)           4.64    Hydr. Depth (ft)            0.61       2.50              
  Conv. Total (cfs)        15863.0    Conv. (cfs)               1637.6    14225.3              
  Length Wtd. (ft)          210.45    Wetted Per. (ft)           87.46      54.10              
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.17       0.67              
  Alpha                       1.43    Stream Power (lb/ft s)    734.00       0.00       0.00   
  Frctn Loss (ft)             0.35    Cum Volume (acre-ft)        0.23       3.05       0.08   
  C & E Loss (ft)             0.17    Cum SA (acres)              0.43       1.03       0.23   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            586.36    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.34    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            585.02    Reach Len. (ft)           220.00     210.00     195.00   
  Crit W.S. (ft)            585.02    Flow Area (sq ft)         306.50     265.54      38.36   
  E.G. Slope (ft/ft)      0.004499    Area (sq ft)              306.50     265.54      38.36   
  Q Total (cfs)            4700.00    Flow (cfs)               1661.96    2926.74     111.30   
  Top Width (ft)            230.17    Top Width (ft)            126.10      56.40      47.67   
  Vel Total (ft/s)            7.70    Avg. Vel. (ft/s)            5.42      11.02       2.90   
  Max Chl Dpth (ft)           7.02    Hydr. Depth (ft)            2.43       4.71       0.80   
  Conv. Total (cfs)        70073.4    Conv. (cfs)              24778.5    43635.4     1659.4   
  Length Wtd. (ft)          210.35    Wetted Per. (ft)          126.20      57.76      47.73   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.68       1.29       0.23   
  Alpha                       1.45    Stream Power (lb/ft s)    734.00       0.00       0.00   
  Frctn Loss (ft)             0.59    Cum Volume (acre-ft)        3.35       6.52       2.49   
  C & E Loss (ft)             0.23    Cum SA (acres)              2.40       1.04       1.80   
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Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 410     

INPUT
Description: 
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     584      14     583      25     582      37     581      48     580
    51.5  574.54      89  574.54     102     579     121     580     183     581
     208     582     230   583.5     517     584   555.8     586

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035      48    .035     121    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            48     121               40      40      40             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      48   580.6       F
     121   555.8   580.6       F

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            580.90    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.16    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            580.74    Reach Len. (ft)            40.00      40.00      40.00   
  Crit W.S. (ft)            577.31    Flow Area (sq ft)           3.02     319.92      17.04   
  E.G. Slope (ft/ft)      0.000869    Area (sq ft)                3.02     319.92      17.04   
  Q Total (cfs)            1050.00    Flow (cfs)                  1.95    1037.05      11.01   
  Top Width (ft)            127.13    Top Width (ft)              8.16      73.00      45.97   
  Vel Total (ft/s)            3.09    Avg. Vel. (ft/s)            0.64       3.24       0.65   
  Max Chl Dpth (ft)           6.20    Hydr. Depth (ft)            0.37       4.38       0.37   
  Conv. Total (cfs)        35616.6    Conv. (cfs)                 66.1    35177.2      373.4   
  Length Wtd. (ft)           40.00    Wetted Per. (ft)            8.19      76.76      45.98   
  Min Ch El (ft)            574.54    Shear (lb/sq ft)            0.02       0.23       0.02   
  Alpha                       1.09    Stream Power (lb/ft s)    555.80       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)        0.09       1.96       0.04   
  C & E Loss (ft)                     Cum SA (acres)              0.19       0.73       0.13   
                                                                                               

Note:    Multiple critical depths were found at this location.  The critical depth with the 
lowest, valid, water surface was used.
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CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            584.15    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.57    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.57    Reach Len. (ft)            40.00      40.00      40.00   
  Crit W.S. (ft)            581.89    Flow Area (sq ft)          72.74     526.56     261.86   
  E.G. Slope (ft/ft)      0.001917    Area (sq ft)               72.74     526.56     261.86   
  Q Total (cfs)            4700.00    Flow (cfs)                232.07    3533.63     934.29   
  Top Width (ft)            265.42    Top Width (ft)             42.01      73.00     150.41   
  Vel Total (ft/s)            5.46    Avg. Vel. (ft/s)            3.19       6.71       3.57   
  Max Chl Dpth (ft)           9.03    Hydr. Depth (ft)            1.73       7.21       1.74   
  Conv. Total (cfs)       107352.8    Conv. (cfs)               5300.7    80711.8    21340.2   
  Length Wtd. (ft)           40.00    Wetted Per. (ft)           42.16      76.76     150.49   
  Min Ch El (ft)            574.54    Shear (lb/sq ft)            0.21       0.82       0.21   
  Alpha                       1.24    Stream Power (lb/ft s)    555.80       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)        2.40       4.62       1.82   
  C & E Loss (ft)                     Cum SA (acres)              1.97       0.73       1.35   
                                                                                               

CULVERT                

RIVER: Harbison Creek  
REACH: Culverts           RS: 409     

INPUT
Description: 
Distance from Upstream XS =       8
Deck/Roadway Width        =      24
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
35.79999  579.32   574.7   188.8  579.32   574.7

Upstream Bridge Cross Section Data
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     584      14     583      25     582      37     581      48     580
    51.5  574.54      89  574.54     102     579     121     580     183     581
     208     582     230   583.5     517     584   555.8     586

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035      48    .035     121    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
            48     121             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      48   580.6       F
     121   555.8   580.6       F

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
31.70001  579.08   574.3   184.7  579.08   574.3

Downstream Bridge Cross Section Data
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     583       9     582      20     581      29     580    38.5     579
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    47.5   574.1    84.5   574.1      90     578     106     579     138     580
     162     581     215     582     250   582.8   507.5     584

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035    38.5    .035     106    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
          38.5     106             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      41   580.6       F
     106   507.5   580.6       F

Upstream Embankment side slope              =     1.5 horiz. to 1.0 vertical
Downstream Embankment side slope            =     1.5 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       4        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss 
Coef
                  2      36     .013     .013        0                   .5                1
Number of Barrels =  7 
Upstream   Elevation =  574.5 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
    54.5      60    65.5      71    76.5      82    87.5
Downstream Elevation =  574.14 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
      49    54.5      60    65.5      71    76.5      82

CULVERT OUTPUT  Profile #10 yr  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        640.47    Culv Full Len (ft)         36.00   
  # Barrels                      7    Culv Vel US (ft/s)          7.28   
  Q Barrel (cfs)             91.50    Culv Vel DS (ft/s)          7.28   
  E.G. US. (ft)             580.91    Culv Inv El Up (ft)       574.50   
  W.S. US. (ft)             580.74    Culv Inv El Dn (ft)       574.14   
  E.G. DS (ft)              579.78    Culv Frctn Ls (ft)          0.15   
  W.S. DS (ft)              579.53    Culv Exit Loss (ft)         0.57   
  Delta EG (ft)               1.13    Culv Entr Loss (ft)         0.41   
  Delta WS (ft)               1.22    Q Weir (cfs)              409.53   
  E.G. IC (ft)              580.34    Weir Sta Lft (ft)          38.05   
  E.G. OC (ft)              580.91    Weir Sta Rgt (ft)         177.06   
  Culvert Control           Outlet    Weir Submerg                0.10   
  Culv WS Inlet (ft)        578.50    Weir Max Depth (ft)         1.58   
  Culv WS Outlet (ft)       578.14    Weir Avg Depth (ft)         1.01   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)    140.94   
  Culv Crt Depth (ft)         2.90    Min El Weir Flow (ft)     579.33   
                                                                         

CULVERT OUTPUT  Profile #100 yr  Culv Group:  Culvert #1  
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  Q Culv Group (cfs)        653.74    Culv Full Len (ft)         36.00   
  # Barrels                      7    Culv Vel US (ft/s)          7.43   
  Q Barrel (cfs)             93.39    Culv Vel DS (ft/s)          7.43   
  E.G. US. (ft)             584.15    Culv Inv El Up (ft)       574.50   
  W.S. US. (ft)             583.57    Culv Inv El Dn (ft)       574.14   
  E.G. DS (ft)              583.45    Culv Frctn Ls (ft)          0.15   
  W.S. DS (ft)              582.71    Culv Exit Loss (ft)         0.12   
  Delta EG (ft)               0.70    Culv Entr Loss (ft)         0.43   
  Delta WS (ft)               0.87    Q Weir (cfs)             4046.26   
  E.G. IC (ft)              583.84    Weir Sta Lft (ft)           0.00   
  E.G. OC (ft)              584.15    Weir Sta Rgt (ft)         519.64   
  Culvert Control           Outlet    Weir Submerg                0.59   
  Culv WS Inlet (ft)        578.50    Weir Max Depth (ft)         4.82   
  Culv WS Outlet (ft)       578.14    Weir Avg Depth (ft)         1.69   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)    878.36   
  Culv Crt Depth (ft)         2.93    Min El Weir Flow (ft)     579.33   
                                                                         

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 405     

INPUT
Description: 
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     583       9     582      20     581      29     580    38.5     579
    47.5   574.1    84.5   574.1      90     578     106     579     138     580
     162     581     215     582     250   582.8   507.5     584

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035    38.5    .035     106    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          38.5     106            200.8   195.2   187.3             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      41   580.6       F
     106   507.5   580.6       F

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            579.78    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.25    Wt. n-Val.                            0.035              
  W.S. Elev (ft)            579.53    Reach Len. (ft)           200.80     195.20     187.30   
  Crit W.S. (ft)            576.91    Flow Area (sq ft)                    260.07              
  E.G. Slope (ft/ft)      0.001488    Area (sq ft)                1.31     263.09       4.43   
  Q Total (cfs)            1050.00    Flow (cfs)                          1050.00              
  Top Width (ft)             89.33    Top Width (ft)              5.00      67.50      16.83   
  Vel Total (ft/s)            4.04    Avg. Vel. (ft/s)                       4.04              
  Max Chl Dpth (ft)           5.43    Hydr. Depth (ft)                       4.00              
  Conv. Total (cfs)        27223.1    Conv. (cfs)                         27223.1              
  Length Wtd. (ft)          195.20    Wetted Per. (ft)                      67.17              
  Min Ch El (ft)            574.10    Shear (lb/sq ft)                       0.36              
  Alpha                       1.00    Stream Power (lb/ft s)    507.50       0.00       0.00   
  Frctn Loss (ft)             0.60    Cum Volume (acre-ft)        0.09       1.81       0.04   
  C & E Loss (ft)             0.05    Cum SA (acres)              0.18       0.67       0.10   
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Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Note:    Multiple critical depths were found at this location.  The critical depth with the 
lowest, valid, water surface was used.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            583.45    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.74    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            582.71    Reach Len. (ft)           200.80     195.20     187.30   
  Crit W.S. (ft)            581.36    Flow Area (sq ft)          65.84     477.76     230.42   
  E.G. Slope (ft/ft)      0.002476    Area (sq ft)               65.84     477.76     230.42   
  Q Total (cfs)            4700.00    Flow (cfs)                244.25    3630.56     825.19   
  Top Width (ft)            243.26    Top Width (ft)             35.86      67.50     139.91   
  Vel Total (ft/s)            6.07    Avg. Vel. (ft/s)            3.71       7.60       3.58   
  Max Chl Dpth (ft)           8.61    Hydr. Depth (ft)            1.84       7.08       1.65   
  Conv. Total (cfs)        94459.9    Conv. (cfs)               4908.9    72966.5    16584.5   
  Length Wtd. (ft)          194.87    Wetted Per. (ft)           36.05      70.02     139.96   
  Min Ch El (ft)            574.10    Shear (lb/sq ft)            0.28       1.05       0.25   
  Alpha                       1.29    Stream Power (lb/ft s)    507.50       0.00       0.00   
  Frctn Loss (ft)             0.75    Cum Volume (acre-ft)        2.40       3.80       1.82   
  C & E Loss (ft)             0.06    Cum SA (acres)              1.94       0.67       1.22   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 370     

INPUT
Description: Cross Section X1
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59031.89996     58855.29999     58672.29999     584   112.6     583
   194.9     582   225.3     580   242.3     582   251.5     582   288.4     580
   340.1     578   373.4     576   386.8     574   401.1     576   408.9     578
   427.3     580   478.3     582   578.9     583   716.2     583   806.8     584
   850.8     586   910.4     588   939.3     590

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   340.1    .035   408.9    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         340.1   408.9              300     290     295             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            579.13    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.75    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            578.38    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            578.14    Flow Area (sq ft)           1.82     150.00       0.65   
  E.G. Slope (ft/ft)      0.009666    Area (sq ft)                1.82     150.00       0.65   
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  Q Total (cfs)            1050.00    Flow (cfs)                  2.48    1046.64       0.88   
  Top Width (ft)             81.94    Top Width (ft)              9.69      68.80       3.45   
  Vel Total (ft/s)            6.89    Avg. Vel. (ft/s)            1.37       6.98       1.36   
  Max Chl Dpth (ft)           4.38    Hydr. Depth (ft)            0.19       2.18       0.19   
  Conv. Total (cfs)        10679.9    Conv. (cfs)                 25.3    10645.7        9.0   
  Length Wtd. (ft)          290.37    Wetted Per. (ft)            9.70      69.40       3.47   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.11       1.30       0.11   
  Alpha                       1.02    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             2.74    Cum Volume (acre-ft)        0.08       0.89       0.03   
  C & E Loss (ft)             0.02    Cum SA (acres)              0.15       0.36       0.05   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            582.63    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.36    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.26    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            581.26    Flow Area (sq ft)         150.71     348.76      62.02   
  E.G. Slope (ft/ft)      0.006864    Area (sq ft)              150.71     348.76      62.02   
  Q Total (cfs)            4700.00    Flow (cfs)                796.52    3599.11     304.37   
  Top Width (ft)            224.40    Top Width (ft)            104.97      68.80      50.63   
  Vel Total (ft/s)            8.37    Avg. Vel. (ft/s)            5.29      10.32       4.91   
  Max Chl Dpth (ft)           7.26    Hydr. Depth (ft)            1.44       5.07       1.23   
  Conv. Total (cfs)        56727.9    Conv. (cfs)               9613.8    43440.4     3673.7   
  Length Wtd. (ft)          293.16    Wetted Per. (ft)          105.16      69.40      50.76   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.61       2.15       0.52   
  Alpha                       1.25    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             1.56    Cum Volume (acre-ft)        1.90       1.95       1.19   
  C & E Loss (ft)             0.20    Cum SA (acres)              1.61       0.36       0.81   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 310     

INPUT
Description: 
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     58813.60004     58630.20001     58445.80005     58297.60004     580
   152.8     578   207.8     578   229.5     578   277.2     578   344.7     578
   456.5     576     505     574     515     572   527.1     572   537.3     572
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   544.6     574   562.4     576     650     577   715.2     578   804.8     580
   838.4     582   876.8     584   915.8     586   946.4     588

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .04     505    .035   544.6     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
           505   544.6             .1       .3

CROSS SECTION OUTPUT  Profile #10 yr  
                                                                                               
  E.G. Elev (ft)            576.36    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.99    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            575.37    Reach Len. (ft)                                          
  Crit W.S. (ft)            575.36    Flow Area (sq ft)          22.76     116.15       8.35   
  E.G. Slope (ft/ft)      0.009242    Area (sq ft)               22.76     116.15       8.35   
  Q Total (cfs)            1050.00    Flow (cfs)                 63.12     963.80      23.08   
  Top Width (ft)             85.02    Top Width (ft)             33.22      39.60      12.19   
  Vel Total (ft/s)            7.13    Avg. Vel. (ft/s)            2.77       8.30       2.76   
  Max Chl Dpth (ft)           3.37    Hydr. Depth (ft)            0.68       2.93       0.68   
  Conv. Total (cfs)        10922.3    Conv. (cfs)                656.6    10025.6      240.1   
  Length Wtd. (ft)                    Wetted Per. (ft)           33.25      40.07      12.27   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            0.39       1.67       0.39   
  Alpha                       1.26    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

CROSS SECTION OUTPUT  Profile #100 yr  
                                                                                               
  E.G. Elev (ft)            579.09    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.69    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            578.40    Reach Len. (ft)                                          
  Crit W.S. (ft)            578.30    Flow Area (sq ft)         400.40     236.14     289.23   
  E.G. Slope (ft/ft)      0.004258    Area (sq ft)              400.40     236.14     289.23   
  Q Total (cfs)            4700.00    Flow (cfs)               1480.88    2134.38    1084.74   
  Top Width (ft)            591.36    Top Width (ft)            363.24      39.60     188.52   
  Vel Total (ft/s)            5.08    Avg. Vel. (ft/s)            3.70       9.04       3.75   
  Max Chl Dpth (ft)           6.40    Hydr. Depth (ft)            1.10       5.96       1.53   
  Conv. Total (cfs)        72030.1    Conv. (cfs)              22695.3    32710.5    16624.3   
  Length Wtd. (ft)                    Wetted Per. (ft)          363.31      40.07     188.65   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            0.29       1.57       0.41   
  Alpha                       1.73    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Harbison Creek  
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Culverts             530               .035      .025      .035 
 Culverts             460               .035      .025      .035 
 Culverts             410               .035      .035      .035 
 Culverts             409          Culvert                     
 Culverts             405               .035      .035      .035 
 Culverts             370               .035      .035      .035 
 Culverts             310                .04      .035       .04 

Page 11



PR 100year.rep
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Harbison Creek  
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Culverts             530                344       352       372 
 Culverts             460                220       210       195 
 Culverts             410                 40        40        40 
 Culverts             409          Culvert                       
 Culverts             405              200.8     195.2     187.3 
 Culverts             370                300       290       295 
 Culverts             310                                        
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Harbison Creek  

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Culverts             530             .1        .3 
 Culverts             460             .1        .3 
 Culverts             410             .1        .3 
 Culverts             409      Culvert             
 Culverts             405             .1        .3 
 Culverts             370             .1        .3 
 Culverts             310             .1        .3 
                                                       

Profile Output Table - Standard Table 1-Carnevale
                                                                                                
                                                               
  Reach         River Sta     Profile   Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. Elev 
 E.G. Slope   Vel Total   Flow Area   Top Width   Froude # XS  
                                          (cfs)        (ft)        (ft)        (ft)        (ft) 
    (ft/ft)      (ft/s)     (sq ft)        (ft)                
                                                                                                
                                                               
  Culverts      530           10 yr     1050.00      580.00      584.02                  584.79 
   0.003689        7.04      149.14       53.61          0.74  
  Culverts      530           100 yr    4700.00      580.00      587.42      587.42      588.56 
   0.002978        6.32      743.35      349.75          1.03  
                                                                                                
                                                               
  Culverts      460           10 yr     1050.00      578.00      582.64      582.64      583.36 
   0.004381        5.68      185.00      140.19          1.04  
  Culverts      460           100 yr    4700.00      578.00      585.02      585.02      586.36 
   0.004499        7.70      610.40      230.17          1.00  
                                                                                                
                                                               
  Culverts      410           10 yr     1050.00      574.54      580.74      577.31      580.90 
   0.000869        3.09      339.99      127.13          0.35  
  Culverts      410           100 yr    4700.00      574.54      583.57      581.89      584.15 
   0.001917        5.46      861.16      265.42          0.59  
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  Culverts      409                     Culvert                                                 
                                                               
                                                                                                
                                                               
  Culverts      405           10 yr     1050.00      574.10      579.53      576.91      579.78 
   0.001488        4.04      260.07       89.33          0.36  
  Culverts      405           100 yr    4700.00      574.10      582.71      581.36      583.45 
   0.002476        6.07      774.01      243.26          0.68  
                                                                                                
                                                               
  Culverts      370           10 yr     1050.00      574.00      578.38      578.14      579.13 
   0.009666        6.89      152.46       81.94          0.90  
  Culverts      370           100 yr    4700.00      574.00      581.26      581.26      582.63 
   0.006864        8.37      561.49      224.40          1.04  
                                                                                                
                                                               
  Culverts      310           10 yr     1050.00      572.00      575.37      575.36      576.36 
   0.009242        7.13      147.26       85.02          1.07  
  Culverts      310           100 yr    4700.00      572.00      578.40      578.30      579.09 
   0.004258        5.08      925.77      591.36          0.94  
                                                                                                
                                                               

                                                                                

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Rick's repro

River: Harbison Creek  Reach: Culverts     RS: 530     Profile: 10 yr
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 530     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: 10 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
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iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 410     Profile: 10 yr
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 410     Profile: 100 yr
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 407     Profile: 10 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 407     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: 10 yr
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: 10 yr
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
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             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: 100 yr
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:Divided flow computed for this cross-section.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
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                         HEC-RAS Version 4.1.0 Jan 2010 
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        

            X     X  XXXXXX    XXXX        XXXX       XX      XXXX
            X     X  X        X    X       X   X     X  X    X
            X     X  X        X            X   X    X    X   X
            XXXXXXX  XXXX     X       XXX  XXXX     XXXXXX    XXXX
            X     X  X        X            X  X     X    X        X
            X     X  X        X    X       X   X    X    X        X
            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Rick Engineering Analysis
Project File : HecRicks.prj
Run Date and Time: 11/17/2010 6:02:10 PM

Project in English units

                                                                                

PLAN DATA

Plan Title: PR Floodway
Plan File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.p23

           Geometry Title: PR 7 Culv REV -DEA460
           Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.g07

           Flow Title    : Rick's Engineering Flow_Floddways
           Flow File     : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC 
RAS\calcs\KCNV00000002  WBS 10009\HECRAS\HecRicks.f02

Plan Summary Information:
Number of:  Cross Sections =    6    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    0

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: Between every coordinate point (HEC2 Style)
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Subcritical Flow

Encroachment Data
   Equal Conveyance = True
   Left Offset      =       10
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   Right Offset     =       10

River = Harbison Creek   Reach = Culverts        
RS      Profile           Method  Value1  Value2
530     Floodways              1     615     680
460     Floodways              1   138.7   227.5
410     Floodways              1      39     149
405     Floodways              1      29     134
370     Floodways              1     340     450
310     Floodways              1     450     550

                                                                                

FLOW DATA

Flow Title: Rick's Engineering Flow_Floddways
Flow File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS 
10009\HECRAS\HecRicks.f02

Flow Data (cfs)
                                                                             
  River           Reach           RS                100year       Floodways  
  Harbison Creek  Culverts        530                  4700            4700  
                                                                             

Boundary Conditions
                                                                                                
       
  River           Reach           Profile                       Upstream                 
Downstream     
                                                                                                
       
  Harbison Creek  Culverts        100year                                             Known WS =
578.4  
  Harbison Creek  Culverts        Floodways                                          Known WS = 
578.76  
                                                                                                
       

                                                                                

GEOMETRY DATA

Geometry Title: PR 7 Culv REV -DEA460
Geometry File : f:\WINDATA\JOBS\12594 Carnevale -Harbison Canyon\HEC RAS\calcs\KCNV00000002  WBS
10009\HECRAS\HecRicks.g07

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 530     

INPUT
Description: 
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59466.10004     593   121.8     592   211.7     590   324.6     588
     422     586   487.3   585.6     593     586   593.4     586   613.4     586
   631.1     582   651.7     580   659.8     580   666.5     580   675.7     584
   685.6     586   709.6     588   722.7     590   739.2     592   758.8     594
   789.2     600
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   613.4    .025   685.6    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         613.4   685.6              344     352     372             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            588.56    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.14    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            587.42    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)            587.42    Flow Area (sq ft)         354.89     376.37      12.09   
  E.G. Slope (ft/ft)      0.002978    Area (sq ft)              354.89     376.37      12.09   
  Q Total (cfs)            4700.00    Flow (cfs)               1059.78    3618.00      22.23   
  Top Width (ft)            349.75    Top Width (ft)            260.52      72.20      17.03   
  Vel Total (ft/s)            6.32    Avg. Vel. (ft/s)            2.99       9.61       1.84   
  Max Chl Dpth (ft)           7.42    Hydr. Depth (ft)            1.36       5.21       0.71   
  Conv. Total (cfs)        86119.9    Conv. (cfs)              19418.7    66293.9      407.3   
  Length Wtd. (ft)          349.97    Wetted Per. (ft)          260.53      73.78      17.09   
  Min Ch El (ft)            580.00    Shear (lb/sq ft)            0.25       0.95       0.13   
  Alpha                       1.83    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.27    Cum Volume (acre-ft)        5.97       9.12       2.71   
  C & E Loss (ft)             0.02    Cum SA (acres)              3.92       1.56       2.07   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            590.02    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.66    Wt. n-Val.                            0.025              
  W.S. Elev (ft)            587.36    Reach Len. (ft)           344.00     352.00     372.00   
  Crit W.S. (ft)            587.27    Flow Area (sq ft)                    358.77              
  E.G. Slope (ft/ft)      0.005564    Area (sq ft)                         358.77              
  Q Total (cfs)            4700.00    Flow (cfs)                          4700.00              
  Top Width (ft)             65.00    Top Width (ft)                        65.00              
  Vel Total (ft/s)           13.10    Avg. Vel. (ft/s)                      13.10              
  Max Chl Dpth (ft)           7.36    Hydr. Depth (ft)                       5.52              
  Conv. Total (cfs)        63011.8    Conv. (cfs)                         63011.8              
  Length Wtd. (ft)          351.01    Wetted Per. (ft)                      70.63              
  Min Ch El (ft)            580.00    Shear (lb/sq ft)                       1.76              
  Alpha                       1.00    Stream Power (lb/ft s)    789.20       0.00       0.00   
  Frctn Loss (ft)             1.93    Cum Volume (acre-ft)        1.94       9.31       1.01   
  C & E Loss (ft)             0.11    Cum SA (acres)              0.53       1.45       0.39   
                                                                                               

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.

CROSS SECTION          
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RIVER: Harbison Creek  
REACH: Culverts           RS: 460     

INPUT
Description: Cross Section X4
Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     58633.29999     58657.70001     585   106.3     582   182.2     582
   183.3     582   196.3     581     205     578   218.2     578   227.5 581.796
     228     582   239.7 582.936     253     584     287     585   322.5     587
   344.8     587   361.8     586   530.5     586   579.8     590     635     595
     734     600

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   183.3    .025   239.7    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         183.3   239.7              220     210     195             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            586.36    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.34    Wt. n-Val.                 0.035      0.025      0.035   
  W.S. Elev (ft)            585.02    Reach Len. (ft)           220.00     210.00     195.00   
  Crit W.S. (ft)            585.02    Flow Area (sq ft)         306.50     265.54      38.36   
  E.G. Slope (ft/ft)      0.004499    Area (sq ft)              306.50     265.54      38.36   
  Q Total (cfs)            4700.00    Flow (cfs)               1661.96    2926.74     111.30   
  Top Width (ft)            230.17    Top Width (ft)            126.10      56.40      47.67   
  Vel Total (ft/s)            7.70    Avg. Vel. (ft/s)            5.42      11.02       2.90   
  Max Chl Dpth (ft)           7.02    Hydr. Depth (ft)            2.43       4.71       0.80   
  Conv. Total (cfs)        70073.4    Conv. (cfs)              24778.5    43635.4     1659.4   
  Length Wtd. (ft)          210.35    Wetted Per. (ft)          126.20      57.76      47.73   
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            0.68       1.29       0.23   
  Alpha                       1.45    Stream Power (lb/ft s)    734.00       0.00       0.00   
  Frctn Loss (ft)             0.59    Cum Volume (acre-ft)        3.35       6.52       2.49   
  C & E Loss (ft)             0.23    Cum SA (acres)              2.40       1.04       1.80   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            587.98    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               2.29    Wt. n-Val.                 0.035      0.025              
  W.S. Elev (ft)            585.69    Reach Len. (ft)           220.00     210.00     195.00   
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  Crit W.S. (ft)            585.69    Flow Area (sq ft)         164.50     263.62              
  E.G. Slope (ft/ft)      0.005448    Area (sq ft)              164.50     263.62              
  Q Total (cfs)            4700.00    Flow (cfs)               1167.17    3532.83              
  Top Width (ft)             88.80    Top Width (ft)             44.60      44.20              
  Vel Total (ft/s)           10.98    Avg. Vel. (ft/s)            7.10      13.40              
  Max Chl Dpth (ft)           7.69    Hydr. Depth (ft)            3.69       5.96              
  Conv. Total (cfs)        63676.6    Conv. (cfs)              15813.1    47863.6              
  Length Wtd. (ft)          210.55    Wetted Per. (ft)           48.29      49.38              
  Min Ch El (ft)            578.00    Shear (lb/sq ft)            1.16       1.82              
  Alpha                       1.22    Stream Power (lb/ft s)    734.00       0.00       0.00   
  Frctn Loss (ft)             0.53    Cum Volume (acre-ft)        1.29       6.79       1.01   
  C & E Loss (ft)             0.51    Cum SA (acres)              0.36       1.01       0.39   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 410     

INPUT
Description: 
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     584      14     583      25     582      37     581      48     580
    51.5  574.54      89  574.54     102     579     121     580     183     581
     208     582     230   583.5     517     584   555.8     586

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035      48    .035     121    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            48     121               40      40      40             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      48   580.6       F
     121   555.8   580.6       F

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            584.15    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.57    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.57    Reach Len. (ft)            40.00      40.00      40.00   
  Crit W.S. (ft)            581.89    Flow Area (sq ft)          72.74     526.56     261.86   
  E.G. Slope (ft/ft)      0.001917    Area (sq ft)               72.74     526.56     261.86   
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  Q Total (cfs)            4700.00    Flow (cfs)                232.07    3533.63     934.29   
  Top Width (ft)            265.42    Top Width (ft)             42.01      73.00     150.41   
  Vel Total (ft/s)            5.46    Avg. Vel. (ft/s)            3.19       6.71       3.57   
  Max Chl Dpth (ft)           9.03    Hydr. Depth (ft)            1.73       7.21       1.74   
  Conv. Total (cfs)       107352.8    Conv. (cfs)               5300.7    80711.8    21340.2   
  Length Wtd. (ft)           40.00    Wetted Per. (ft)           42.16      76.76     150.49   
  Min Ch El (ft)            574.54    Shear (lb/sq ft)            0.21       0.82       0.21   
  Alpha                       1.24    Stream Power (lb/ft s)    555.80       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)        2.40       4.62       1.82   
  C & E Loss (ft)                     Cum SA (acres)              1.97       0.73       1.35   
                                                                                               

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            585.43    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.60    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            584.83    Reach Len. (ft)            40.00      40.00      40.00   
  Crit W.S. (ft)            581.62    Flow Area (sq ft)          39.79     618.38     128.92   
  E.G. Slope (ft/ft)      0.001465    Area (sq ft)               39.79     618.38     128.92   
  Q Total (cfs)            4700.00    Flow (cfs)                135.94    4037.91     526.15   
  Top Width (ft)            110.00    Top Width (ft)              9.00      73.00      28.00   
  Vel Total (ft/s)            5.97    Avg. Vel. (ft/s)            3.42       6.53       4.08   
  Max Chl Dpth (ft)          10.29    Hydr. Depth (ft)            4.42       8.47       4.60   
  Conv. Total (cfs)       122807.2    Conv. (cfs)               3551.9   105507.4    13748.0   
  Length Wtd. (ft)           40.00    Wetted Per. (ft)           13.05      76.76      32.38   
  Min Ch El (ft)            574.54    Shear (lb/sq ft)            0.28       0.74       0.36   
  Alpha                       1.09    Stream Power (lb/ft s)    555.80       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)        0.78       4.66       0.72   
  C & E Loss (ft)                     Cum SA (acres)              0.22       0.73       0.33   
                                                                                               

Warning: The cross section had to be extended vertically during the critical depth calculations.

CULVERT                

RIVER: Harbison Creek  
REACH: Culverts           RS: 409     

INPUT
Description: 
Distance from Upstream XS =       8
Deck/Roadway Width        =      24
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
35.79999  579.32   574.7   188.8  579.32   574.7

Upstream Bridge Cross Section Data
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     584      14     583      25     582      37     581      48     580
    51.5  574.54      89  574.54     102     579     121     580     183     581
     208     582     230   583.5     517     584   555.8     586

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035      48    .035     121    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
            48     121             .1       .3
Ineffective Flow     num=       2
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   Sta L   Sta R    Elev  Permanent
       0      48   580.6       F
     121   555.8   580.6       F

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
31.70001  579.08   574.3   184.7  579.08   574.3

Downstream Bridge Cross Section Data
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     583       9     582      20     581      29     580    38.5     579
    47.5   574.1    84.5   574.1      90     578     106     579     138     580
     162     581     215     582     250   582.8   507.5     584

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035    38.5    .035     106    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
          38.5     106             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      41   580.6       F
     106   507.5   580.6       F

Upstream Embankment side slope              =     1.5 horiz. to 1.0 vertical
Downstream Embankment side slope            =     1.5 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular       4        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss 
Coef
                  2      36     .013     .013        0                   .5                1
Number of Barrels =  7 
Upstream   Elevation =  574.5 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
    54.5      60    65.5      71    76.5      82    87.5
Downstream Elevation =  574.14 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
      49    54.5      60    65.5      71    76.5      82

CULVERT OUTPUT  Profile #100year  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        653.74    Culv Full Len (ft)         36.00   
  # Barrels                      7    Culv Vel US (ft/s)          7.43   
  Q Barrel (cfs)             93.39    Culv Vel DS (ft/s)          7.43   
  E.G. US. (ft)             584.15    Culv Inv El Up (ft)       574.50   
  W.S. US. (ft)             583.57    Culv Inv El Dn (ft)       574.14   
  E.G. DS (ft)              583.45    Culv Frctn Ls (ft)          0.15   
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  W.S. DS (ft)              582.71    Culv Exit Loss (ft)         0.12   
  Delta EG (ft)               0.70    Culv Entr Loss (ft)         0.43   
  Delta WS (ft)               0.87    Q Weir (cfs)             4046.26   
  E.G. IC (ft)              583.84    Weir Sta Lft (ft)           0.00   
  E.G. OC (ft)              584.15    Weir Sta Rgt (ft)         519.64   
  Culvert Control           Outlet    Weir Submerg                0.59   
  Culv WS Inlet (ft)        578.50    Weir Max Depth (ft)         4.82   
  Culv WS Outlet (ft)       578.14    Weir Avg Depth (ft)         1.69   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)    878.36   
  Culv Crt Depth (ft)         2.93    Min El Weir Flow (ft)     579.33   
                                                                         

CULVERT OUTPUT  Profile #Floodways  Culv Group:  Culvert #1  
                                                                         
  Q Culv Group (cfs)        751.03    Culv Full Len (ft)         36.00   
  # Barrels                      7    Culv Vel US (ft/s)          8.54   
  Q Barrel (cfs)            107.29    Culv Vel DS (ft/s)          8.54   
  E.G. US. (ft)             585.43    Culv Inv El Up (ft)       574.50   
  W.S. US. (ft)             584.83    Culv Inv El Dn (ft)       574.14   
  E.G. DS (ft)              584.33    Culv Frctn Ls (ft)          0.20   
  W.S. DS (ft)              583.53    Culv Exit Loss (ft)         0.33   
  Delta EG (ft)               1.10    Culv Entr Loss (ft)         0.57   
  Delta WS (ft)               1.30    Q Weir (cfs)             3948.97   
  E.G. IC (ft)              584.81    Weir Sta Lft (ft)          39.00   
  E.G. OC (ft)              585.43    Weir Sta Rgt (ft)         149.00   
  Culvert Control           Outlet    Weir Submerg                0.67   
  Culv WS Inlet (ft)        578.50    Weir Max Depth (ft)         6.11   
  Culv WS Outlet (ft)       578.14    Weir Avg Depth (ft)         5.75   
  Culv Nml Depth (ft)                 Weir Flow Area (sq ft)    632.18   
  Culv Crt Depth (ft)         3.13    Min El Weir Flow (ft)     579.33   
                                                                         

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 405     

INPUT
Description: 
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     583       9     582      20     581      29     580    38.5     579
    47.5   574.1    84.5   574.1      90     578     106     579     138     580
     162     581     215     582     250   582.8   507.5     584

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035    38.5    .035     106    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          38.5     106            200.8   195.2   187.3             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
       0      41   580.6       F
     106   507.5   580.6       F

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            583.45    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.74    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            582.71    Reach Len. (ft)           200.80     195.20     187.30   
  Crit W.S. (ft)            581.36    Flow Area (sq ft)          65.84     477.76     230.42   
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  E.G. Slope (ft/ft)      0.002476    Area (sq ft)               65.84     477.76     230.42   
  Q Total (cfs)            4700.00    Flow (cfs)                244.25    3630.56     825.19   
  Top Width (ft)            243.26    Top Width (ft)             35.86      67.50     139.91   
  Vel Total (ft/s)            6.07    Avg. Vel. (ft/s)            3.71       7.60       3.58   
  Max Chl Dpth (ft)           8.61    Hydr. Depth (ft)            1.84       7.08       1.65   
  Conv. Total (cfs)        94459.9    Conv. (cfs)               4908.9    72966.5    16584.5   
  Length Wtd. (ft)          194.87    Wetted Per. (ft)           36.05      70.02     139.96   
  Min Ch El (ft)            574.10    Shear (lb/sq ft)            0.28       1.05       0.25   
  Alpha                       1.29    Stream Power (lb/ft s)    507.50       0.00       0.00   
  Frctn Loss (ft)             0.75    Cum Volume (acre-ft)        2.40       3.80       1.82   
  C & E Loss (ft)             0.06    Cum SA (acres)              1.94       0.67       1.22   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            584.33    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.80    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            583.53    Reach Len. (ft)           200.80     195.20     187.30   
  Crit W.S. (ft)            581.10    Flow Area (sq ft)          38.33     533.65     114.71   
  E.G. Slope (ft/ft)      0.002100    Area (sq ft)               38.33     533.65     114.71   
  Q Total (cfs)            4700.00    Flow (cfs)                152.64    4020.99     526.37   
  Top Width (ft)            105.00    Top Width (ft)              9.50      67.50      28.00   
  Vel Total (ft/s)            6.84    Avg. Vel. (ft/s)            3.98       7.53       4.59   
  Max Chl Dpth (ft)           9.43    Hydr. Depth (ft)            4.03       7.91       4.10   
  Conv. Total (cfs)       102555.9    Conv. (cfs)               3330.7    87739.7    11485.5   
  Length Wtd. (ft)          194.49    Wetted Per. (ft)           13.09      70.02      31.67   
  Min Ch El (ft)            574.10    Shear (lb/sq ft)            0.38       1.00       0.47   
  Alpha                       1.10    Stream Power (lb/ft s)    507.50       0.00       0.00   
  Frctn Loss (ft)             0.72    Cum Volume (acre-ft)        0.78       4.07       0.72   
  C & E Loss (ft)             0.12    Cum SA (acres)              0.21       0.67       0.31   
                                                                                               

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. 
          This may indicate the need for additional cross sections.
Warning: The cross section had to be extended vertically during the critical depth calculations.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 370     

INPUT
Description: Cross Section X1
Station Elevation Data    num=      23
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     59031.89996     58855.29999     58672.29999     584   112.6     583
   194.9     582   225.3     580   242.3     582   251.5     582   288.4     580
   340.1     578   373.4     576   386.8     574   401.1     576   408.9     578
   427.3     580   478.3     582   578.9     583   716.2     583   806.8     584
   850.8     586   910.4     588   939.3     590

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
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       0    .035   340.1    .035   408.9    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         340.1   408.9              300     290     295             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            582.63    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.36    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.26    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            581.26    Flow Area (sq ft)         150.71     348.76      62.02   
  E.G. Slope (ft/ft)      0.006864    Area (sq ft)              150.71     348.76      62.02   
  Q Total (cfs)            4700.00    Flow (cfs)                796.52    3599.11     304.37   
  Top Width (ft)            224.40    Top Width (ft)            104.97      68.80      50.63   
  Vel Total (ft/s)            8.37    Avg. Vel. (ft/s)            5.29      10.32       4.91   
  Max Chl Dpth (ft)           7.26    Hydr. Depth (ft)            1.44       5.07       1.23   
  Conv. Total (cfs)        56727.9    Conv. (cfs)               9613.8    43440.4     3673.7   
  Length Wtd. (ft)          293.16    Wetted Per. (ft)          105.16      69.40      50.76   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.61       2.15       0.52   
  Alpha                       1.25    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             1.56    Cum Volume (acre-ft)        1.90       1.95       1.19   
  C & E Loss (ft)             0.20    Cum SA (acres)              1.61       0.36       0.81   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need
for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            583.49    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.98    Wt. n-Val.                 0.035      0.035      0.035   
  W.S. Elev (ft)            581.51    Reach Len. (ft)           300.00     290.00     295.00   
  Crit W.S. (ft)            581.51    Flow Area (sq ft)           0.35     365.72      70.38   
  E.G. Slope (ft/ft)      0.008270    Area (sq ft)                0.35     365.72      70.38   
  Q Total (cfs)            4700.00    Flow (cfs)                  0.29    4275.95     423.77   
  Top Width (ft)            110.00    Top Width (ft)              0.10      68.80      41.10   
  Vel Total (ft/s)           10.77    Avg. Vel. (ft/s)            0.82      11.69       6.02   
  Max Chl Dpth (ft)           7.51    Hydr. Depth (ft)            3.51       5.32       1.71   
  Conv. Total (cfs)        51682.0    Conv. (cfs)                  3.2    47019.0     4659.8   
  Length Wtd. (ft)          291.88    Wetted Per. (ft)            3.61      69.40      41.85   
  Min Ch El (ft)            574.00    Shear (lb/sq ft)            0.05       2.72       0.87   
  Alpha                       1.10    Stream Power (lb/ft s)    939.30       0.00       0.00   
  Frctn Loss (ft)             2.26    Cum Volume (acre-ft)        0.69       2.05       0.32   
  C & E Loss (ft)             0.05    Cum SA (acres)              0.19       0.36       0.16   
                                                                                               

Warning: The energy equation could not be balanced within the specified number of iterations.  
The program used critical depth 
         for the water surface and continued on with the calculations.
Warning: The cross section had to be extended vertically during the critical depth calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
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section.  This may indicate the 
         need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 
         water surface came back below critical depth.  This indicates that there is not a valid
subcritical answer.  The program 
         defaulted to critical depth.
Warning: The parabolic search method failed to converge on critical depth.  The program will try
the cross section slice/secant 
         method to find critical depth.

CROSS SECTION          

RIVER: Harbison Creek  
REACH: Culverts           RS: 310     

INPUT
Description: 
Station Elevation Data    num=      24
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     58813.60004     58630.20001     58445.80005     58297.60004     580
   152.8     578   207.8     578   229.5     578   277.2     578   344.7     578
   456.5     576     505     574     515     572   527.1     572   537.3     572
   544.6     574   562.4     576     650     577   715.2     578   804.8     580
   838.4     582   876.8     584   915.8     586   946.4     588

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .04     505    .035   544.6     .04

Bank Sta: Left   Right    Coeff Contr.   Expan.
           505   544.6             .1       .3

CROSS SECTION OUTPUT  Profile #100year  
                                                                                               
  E.G. Elev (ft)            579.09    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               0.69    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            578.40    Reach Len. (ft)                                          
  Crit W.S. (ft)            578.31    Flow Area (sq ft)         400.40     236.14     289.23   
  E.G. Slope (ft/ft)      0.004258    Area (sq ft)              400.40     236.14     289.23   
  Q Total (cfs)            4700.00    Flow (cfs)               1480.88    2134.38    1084.74   
  Top Width (ft)            591.36    Top Width (ft)            363.24      39.60     188.52   
  Vel Total (ft/s)            5.08    Avg. Vel. (ft/s)            3.70       9.04       3.75   
  Max Chl Dpth (ft)           6.40    Hydr. Depth (ft)            1.10       5.96       1.53   
  Conv. Total (cfs)        72030.1    Conv. (cfs)              22695.3    32710.5    16624.3   
  Length Wtd. (ft)                    Wetted Per. (ft)          363.31      40.07     188.65   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            0.29       1.57       0.41   
  Alpha                       1.73    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

CROSS SECTION OUTPUT  Profile #Floodways  
                                                                                               
  E.G. Elev (ft)            580.58    Element                   Left OB    Channel   Right OB  
  Vel Head (ft)               1.82    Wt. n-Val.                 0.040      0.035      0.040   
  W.S. Elev (ft)            578.76    Reach Len. (ft)                                          
  Crit W.S. (ft)            578.44    Flow Area (sq ft)         199.92     250.40      24.07   
  E.G. Slope (ft/ft)      0.007277    Area (sq ft)              199.92     250.40      24.07   
  Q Total (cfs)            4700.00    Flow (cfs)               1482.49    3076.66     140.86   
  Top Width (ft)            100.00    Top Width (ft)             55.00      39.60       5.40   
  Vel Total (ft/s)            9.91    Avg. Vel. (ft/s)            7.42      12.29       5.85   
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  Max Chl Dpth (ft)           6.76    Hydr. Depth (ft)            3.63       6.32       4.46   
  Conv. Total (cfs)        55097.8    Conv. (cfs)              17379.1    36067.5     1651.2   
  Length Wtd. (ft)                    Wetted Per. (ft)           57.69      40.07       9.59   
  Min Ch El (ft)            572.00    Shear (lb/sq ft)            1.57       2.84       1.14   
  Alpha                       1.19    Stream Power (lb/ft s)    946.40       0.00       0.00   
  Frctn Loss (ft)                     Cum Volume (acre-ft)                                     
  C & E Loss (ft)                     Cum SA (acres)                                           
                                                                                               

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Harbison Creek  
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Culverts             530               .035      .025      .035 
 Culverts             460               .035      .025      .035 
 Culverts             410               .035      .035      .035 
 Culverts             409          Culvert                     
 Culverts             405               .035      .035      .035 
 Culverts             370               .035      .035      .035 
 Culverts             310                .04      .035       .04 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Harbison Creek  
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Culverts             530                344       352       372 
 Culverts             460                220       210       195 
 Culverts             410                 40        40        40 
 Culverts             409          Culvert                       
 Culverts             405              200.8     195.2     187.3 
 Culverts             370                300       290       295 
 Culverts             310                                        
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Harbison Creek  

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Culverts             530             .1        .3 
 Culverts             460             .1        .3 
 Culverts             410             .1        .3 
 Culverts             409      Culvert             
 Culverts             405             .1        .3 
 Culverts             370             .1        .3 
 Culverts             310             .1        .3 
                                                       

Profile Output Table - Standard Table 1-Carnevale
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  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit W.S.   E.G. 
Elev   E.G. Slope   Vel Total   Flow Area   Top Width   Froude # XS  
                                            (cfs)        (ft)        (ft)        (ft)        
(ft)      (ft/ft)      (ft/s)     (sq ft)        (ft)                
                                                                                                
                                                                 
  Culverts      530           100year     4700.00      580.00      587.42      587.42      
588.56     0.002978        6.32      743.35      349.75          1.03  
  Culverts      530           Floodways   4700.00      580.00      587.36      587.27      
590.02     0.005564       13.10      358.77       65.00          0.98  
                                                                                                
                                                                 
  Culverts      460           100year     4700.00      578.00      585.02      585.02      
586.36     0.004499        7.70      610.40      230.17          1.00  
  Culverts      460           Floodways   4700.00      578.00      585.69      585.69      
587.98     0.005448       10.98      428.12       88.80          0.97  
                                                                                                
                                                                 
  Culverts      410           100year     4700.00      574.54      583.57      581.89      
584.15     0.001917        5.46      861.16      265.42          0.59  
  Culverts      410           Floodways   4700.00      574.54      584.83      581.62      
585.43     0.001465        5.97      787.09      110.00          0.41  
                                                                                                
                                                                 
  Culverts      409                       Culvert                                               
                                                                 
                                                                                                
                                                                 
  Culverts      405           100year     4700.00      574.10      582.71      581.36      
583.45     0.002476        6.07      774.01      243.26          0.68  
  Culverts      405           Floodways   4700.00      574.10      583.53      581.10      
584.33     0.002100        6.84      686.68      105.00          0.49  
                                                                                                
                                                                 
  Culverts      370           100year     4700.00      574.00      581.26      581.26      
582.63     0.006864        8.37      561.49      224.40          1.04  
  Culverts      370           Floodways   4700.00      574.00      581.51      581.51      
583.49     0.008270       10.77      436.45      110.00          1.00  
                                                                                                
                                                                 
  Culverts      310           100year     4700.00      572.00      578.40      578.31      
579.09     0.004258        5.08      925.77      591.36          0.94  
  Culverts      310           Floodways   4700.00      572.00      578.76      578.44      
580.58     0.007277        9.91      474.38      100.00          0.88  
                                                                                                
                                                                 

Profile Output Table - Encroachment 1
                                                                                                
                                                                             
  Reach         River Sta     Profile     W.S. Elev   Prof Delta WS   E.G. Elev   Top Wdth Act  
 Q Left   Q Channel   Q Right   Enc Sta L   Ch Sta L   Ch Sta R   Enc Sta R  
                                               (ft)            (ft)        (ft)           (ft)  
  (cfs)       (cfs)     (cfs)        (ft)       (ft)       (ft)        (ft)  
                                                                                                
                                                                             
  Culverts      530           100year        587.42                      588.56         349.75  
1059.78     3618.00     22.23                 613.40     685.60              
  Culverts      530           Floodways      587.36           -0.06      590.02          65.00  
            4700.00                615.00     613.40     685.60      680.00  
                                                                                                
                                                                             
  Culverts      460           100year        585.02                      586.36         230.17  
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1661.96     2926.74    111.30                 183.30     239.70              
  Culverts      460           Floodways      585.69            0.67      587.98          88.80  
1167.17     3532.83                138.70     183.30     239.70      227.50  
                                                                                                
                                                                             
  Culverts      410           100year        583.57                      584.15         265.42  
 232.07     3533.63    934.29                  48.00     121.00              
  Culverts      410           Floodways      584.83            1.26      585.43         110.00  
 135.94     4037.91    526.15       39.00      48.00     121.00      149.00  
                                                                                                
                                                                             
  Culverts      409                         Culvert                                             
                                                                             
                                                                                                
                                                                             
  Culverts      405           100year        582.71                      583.45         243.26  
 244.25     3630.56    825.19                  38.50     106.00              
  Culverts      405           Floodways      583.53            0.83      584.33         105.00  
 152.64     4020.99    526.37       29.00      38.50     106.00      134.00  
                                                                                                
                                                                             
  Culverts      370           100year        581.26                      582.63         224.40  
 796.52     3599.11    304.37                 340.10     408.90              
  Culverts      370           Floodways      581.51            0.25      583.49         110.00  
   0.29     4275.95    423.77      340.00     340.10     408.90      450.00  
                                                                                                
                                                                             
  Culverts      310           100year        578.40                      579.09         591.36  
1480.88     2134.38   1084.74                 505.00     544.60              
  Culverts      310           Floodways      578.76            0.36      580.58         100.00  
1482.49     3076.66    140.86      450.00     505.00     544.60      550.00  
                                                                                                
                                                                             

                                                                                

ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : PROP FW

River: Harbison Creek  Reach: Culverts     RS: 530     Profile: 100year
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 530     Profile: Floodways
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: 100year
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  

Page 14



PR FW.rep
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 460     Profile: Floodways
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 410     Profile: Floodways
     Warning:The cross section had to be extended vertically during the critical depth 
calculations.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: 100year
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
River: Harbison Creek  Reach: Culverts     RS: 405     Profile: Floodways
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.  
             This may indicate the need for additional cross sections.
     Warning:The cross section had to be extended vertically during the critical depth 
calculations.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: 100year
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:Divided flow computed for this cross-section.
     Warning:The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the 
need for additional cross sections.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
River: Harbison Creek  Reach: Culverts     RS: 370     Profile: Floodways
     Warning:The energy equation could not be balanced within the specified number of 
iterations.  The program used critical depth 
             for the water surface and continued on with the calculations.
     Warning:The cross section had to be extended vertically during the critical depth 
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calculations.
     Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross section.  This may indicate 
             the need for additional cross sections.
     Warning:During the standard step iterations, when the assumed water surface was set equal 
to critical depth, the calculated 
             water surface came back below critical depth.  This indicates that there is not a 
valid subcritical answer.  The 
             program defaulted to critical depth.
     Warning:The parabolic search method failed to converge on critical depth.  The program will
try the cross section 
             slice/secant method to find critical depth.
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Harbison Canyon Creek 

Proposed Topographic Work Map 
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PROPOSED DIP SECTION EXHIBIT
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